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THE EXPANDING HORIZONS 
OF MYCOLOGY ' 


K. Sparrow 


In the history of anv science certain periods of intense and 


productive work are easily discernible. Sometimes these are the 
result of the enthusiasm of an unusually successful teacher or keen 
research man. Sometimes they come about because of the dis 
covery of organisms ideally suited for certain types of experimenta 
tion. Sometimes new tools for the investigation of special problems 


are discovered. Sometimes because of pressing national necessity, 


helds of investigation quickly open up that were undreamed of for 


the immediate future. Sometimes all of these elements combine 
to produce a relatively rapid reorientation and fresh approach to 


the science. 


The field of mycology, for example, has been given a new 


impetus and drive in the United States in recent years by some 
or all of these elements It would be informative and no doubt 


interesting to assemble data from our journals of the past 40 vears 
£ | 


| ' 
{ 


on the changing emphasis in fields of investigations on fung1 
seems sufficient here, however, to put these in general terms 
For many years research in mycology has been primarily mor 


phological and taxonomic, and it has been fruitful work, indeed 


hal 


lo be sure, there has always been an interest in the physiological, 
genetical, and general “experimental” avenues of approach, but 
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biological significance. There is given us here still another line 
of evidence which poimts to the universality among living things 


of basic phenomena, whether they be reduction division or amino 


acid requirements 

It would be intriguing to speculate on the wider application of 
the Neurospora work. Research in the complex problems of 
human nutrition and metabolism will beyond question benefit 
greatly. In our own area of study, biochemical mutants artificially 
produced might well in the future give us clues as to the origin of 
parasitism among the fung! 

In the Aquatic Phycomycetes, there exists a field ripe for a new 
approach. We have up to now been primarily concerned in dis 
covering just what forms are present in nature and in learning 
something of their morphology, reproductive processes, habits, et 
Very definitely, this work has been in the classical tradition of the 


older mycology. The prediction | made two decades ago that there 


must exist an enormous microscopic phycomycetous flora, only a 
few scattered examples of which we then knew, has been abun 


dantly confirmed \nd we have by no means even now exhausted 


the field of pure discovery, as any attentive reader of the American 


Journal of Botany, Mycologia or the Transactions of the British 


Wycological Society will readily confirm! A modern young Lin 


neaus can, without too much difficulty, with suitable procedures, 


ferret out whole hitherto unknown or little known groups 
Something more fascinating than the discovery of new species, 

however, has emerged from these researches on Aquatic Phycomy 

cetes—something which presents to experimental mycology a 


fertile field for investigation. We read after the routine technical 


descriptions of new species of chytrids a somewhat bizarre and 


ilmost incredible list of substrata: “On chitinous exuviae of 


aquatic insects,” “cellophane,” “‘onion skin,” “pollen grains,” 


“green algae,” “shrimp skeleton,” “snake skin,” ete. In other 
words it is now evident that even in this single group of the 


Phycomycetes we have an aggregation of microorganisms with vast 


capacities for the production of diverse enzyme systems and a 


general metabolic dexterity of a high degree. Further, when we 
read that a single, well-defined morphological species such as 


Catenaria anguillulae can utilize such a range of substrata as eel 
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Returning to a more general consideration of mycology, we see 
on all sides new developments which project the study of fungi 
into areas little or not at all touched upon im the past. | can 
mention here only a few of these. There are many others, as for 
example the work on variability, studies on the production of fats 
by fungi, the use of fungi in biological assays, ete 

Under the impetus of our recent national emergency, mycology 
has suddenly expanded into the arena of national detense Che 
establishment of the Deterioration Laboratories by the Army 
Quartermaster Corps, organized and guided by the first President 
of our Society, William H. Weston, proved of great value in soly 
ing the immediate problems of materiel deterioration and im meet 
ing new ones. War brought to the fore this somewhat neglected 
aspect of mycology There was an almost belated appreciation of 
the role of fungi in the destruction of fabrics, leather, delicate in 
struments of essential communication, and even lenses \ll or 
nearly all of these deleterious activities of fungi were known be 
forehand. However, the tremendous scale on which this deteriora 
tion of essential war materials took place in a global war, especially 
as waged in the tropics, pointed up the problem and convinced 
even the most skeptical of the need for prompt and efficient team 
work. 

The work of the Biological Laboratories of the Quartermaster 
General Laboratories is being continued. This organization em 
braces laboratories of Microbiology, Biochemistry, Physiology and 
Biological Testing, all of which are concerned with various aspects 
of fungus metabolism in relation to the deterioration of military 
and industrial materials. Many hundreds of cultures of fungt 
isolated from deteriorating military equipment from all over the 
world are maintained in active condition both at Philadelphia and 
at the Farlow Herbarium at ¢ ambridge, Mass., where part of the 
project is placed. Thousands of others are kept viable but in an 
inactive state for possible future study. Each fungus in the active 
collection will eventually be studied in all aspects of its relation to 
deterioration. Especially significant species which lend themselves 


to such treatment will be used in biochemical investigations of 


various processes of deterioration. The results of these continuing 
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section demonstrate not only the present importance « 
1 modern “pra 


the diversity of duties th 


yroups 
Tt mye ologic i 


work in vital detense but 
lye called upon to pe rior 


tising mycologist’ may 
Let us turn for a moment to another aspect of mycology 
necessary today to call special attention to the 


Within a short space of time a 


, 
SCCINIS hardly 
of antibrotics new area of tun, 
Chis lustv voung 
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industry has in many cases been both guided and developed by 
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present one They left their former research interests and witl 
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ding the commercial aspects as well as the purely screntiti 
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of yielding a vast array of substances of both medical and general 
commercial nmportance 

\long with this resurgence m the commercial use of molds there 
has run a parallel expansion of what has been called “fermentation 
engineering.” The growing of large quantities of fungi under 
sterile, controlled conditions and the refining of their products 
have brought forth new problems in plant construction, new types 
of apparatus, machinery, ete. This, too, is a part of the expanding 
mycological picture, for these engineers are dealing with problems 
of fungus growth and metabolism on a large scale 

One cannot omit mention at this pomt of the part played by the 
Northern Regional Research Laboratory in the development of 
unproved methods of pemieillin production The wartime col 
laborative efforts of this organization with other centers of research 
on this problem not only resulted in notable increases in the yield of 
this valuable drug by way of high-yielding strains, etc., but also 
materially assisted im putting pemicillin production on a sound 
commercial basis. Wartime governmental agencies considered the 
penicillin program second only in importance to the perfection of 
the atom bomb. This same N.R.R.L. group also gave effective 
service during the war to the studies on deterioration being carried 
on by the Quartermaster Corps. The wisdom of seeing to it that the 
Regional Research Laboratories were staffed with able mycolo 
gists and microbiologists has been of immeasurable service to the 
country. At present, the Culture Collection of the Fermentation 
Division of the Northern Regional Research Laboratory carries 
over 5000 species and strains of filamentous fungi, yeasts, bacteria 
and actinomycetes. These are maintained for a dual purpose: to 
supply 11 roorganisms for their own mnvestigations on termenta 
tions and to supply research laboratories both here and abroad with 
cultures of significance in fermentations and other fields of micro 
hiology. One of the most important aspects of the collection is the 
maintenance of multiple strams of particular species which are of 
known or potential value in important fermentation processes 


We might turn to yet another aspect of our science— Medical 


Mycology This area has been gradually assuming greater and 


greater importance among active practitioners and clinicians and 
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and effectively into what were once regarded as peripheral areas 
of the science. 


To my mind, our organization stands at a critical pont im its 


history in relation to these newer developments in mycology. We 


should give full recognition to the fact that there has arisen what 
might be termed a “new mycology,” which merits our fullest possi 
ble cooperation Unquestionably, morphological and taxonomic 
work will always be a basic and integral part of our science. This 
new mycology, however, 1s a logical outgrowth not only of the ex 
perimental trend of biological science in general, but of the times 
through which we are passing 

What can we do’ Few of us, mdeed, can pick up the long 
faded strands of our early training in chemistry and become bio 
chemists of fungi. More of us, perhaps, can put our hand to other, 
experimental, aspects of the groups with which we are familiar and 
make some use of the modern tools of experimentation which have 
been made available to us \ll of us who are teachers can assist 


} 


in the development of this phase of mycology by acquainting out 
| 8 £ 


students with the many opportunities for research in the experi 
mental aspects of the subject and by seeing to it that they are 
properly prepared in the basic sciences to pursue such researches 
on fungi. 

It seems to me that at this time certain features of the Society 
should be discussed and decisions made. We ought to have within 
the framework of the Mycological Society provision fer those 
interested in these new areas of mycology. For example, there 
might well be a section concerned with research and problems 
in “mycological” or “microbiological engineering.” This expand 
ing field lies, to be sure, on the borderline of our science, yet it ts 
concerned with fungi. There could be formed with profit to all a 
section of the Society dealing with problems arising from the indus 
trial uses of fungi. Those interested in the physiology of tungi are 
most certainly people who should be members of the Society 
Much can be gained by mutual contact, and the views of all will 
be broadened. Thinking along these same lines, we might well 
include the field of deterioration and preservation. Here is an 
other group dealing with the applied aspects of mycology. To be 


sure, many of their problems are problems of chemistry, manufac- 









Dy ii eo eet 


F 








Ve 





MYCOLOGIA, 









ture. etc.. but they do center arot 


, : 
he encouraged to affihate with us fo tor ndependent societies 
r 1 with mdivid 1; t = log ' 11] t t 

concerned wit! adividual wets © nvcology results Sees 

me, in a loss to al Che new society centers its interests aroure 

, 18 . , : , , 

i simia held and can @Casilv lose cCombact with the broadet aspects 
of the scrence I he parent group, 1 turn, loses the catholicity of 


interests which an organization ot national stature should possess 
itn ioht ln pertinent here t en phas ze that the Myvycologi 

Society ol \merica 1s not solely a society tor the study « 

taxonom That it has seemed ke the latter to sé { 


large part inter sted in taxonomy and 
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THE RELATION OF NUTRITION TO THE 
GROWTH AND MORPHOLOGY OF 
TRICHOPHYTON FAVIFORME 


Luci_Le K. Gerorc * 


(WITH © FIGURES) 


lhe large-spored ectothrix trichophytons of animal origin were 
described by Sabouraud in 1893 (1) as Trichophyton faviforime 
or “trichophytons of faviform culture” because of the resemblances 
of their colonies to those of Trichophyton Schoenleini, the causative 
agent of the disease favus. These fungi were extremely slow to 
develop on the sugar-peptone media of Sabouraud and, even after 
3 or 4 weeks of growth, produced button-like colonies only 10 to 
15 mm. in diameter. The colonies were usually raised and often 
acuminate (occasionally flat), with an irregularly folded surface 
They were tough and leathery in texture. The surface was gla 
brous and at times moist, with a small amount of white powder or 
velvety surface growth developing on older colonies. Microscopi 


examination revealed a highly irregular, twisted, degenerate type 


of mycelium with many chlamydospores. Microconidia and macro 


conidia, the characteristic spores of the genus Trichophyton, were 
not observed. Although their cultural appearance resembled that 
of T°. Schoenleini, Sabouraud separated these fungi from the latter 
because of their common occurrence on cattle and horses, their 
ectothrix appearance clinically, and their association with cir 
cinate or suppurative lesions typical of ringworm rather than of 
favus 

Ie Bodin (2 Pr who studied the culture des« ribed by Sabouraud 
as Trichophyton faviforme, isolated several similar organisms from 
lesions on horses, a donkey, and a calf. In addition, Bodin de 
scribed a strain which he at first called “Trichophyton faviforme 
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du veau” but later named 7. verrucosum (1902 His description 


was as follows: “On glucose agar the culture forms a little cake in 
a month’s time. Part is submerged in the agar, and the surtace ts 
irregular, verrucose, and grey 

In 1908, Sabouraud (3) described two species in this grouy 


ne which he called J richophyton ochraceun corresponded closely 


to the 7. verrucosum of Bodin except that on maltose agar 1t 
formed a yellow ochre pigment The second species, Tl. album, 
vas difficult to distinguish trom 7. Schoenlein It tormed 

glabrous, acuminate colony with regularly folded sloping sides 


Some colonies were umbilicate and resembled a miniature volcan 


Sabouraud stated that it was extremely slow-growing anc poor! 


developed in comparison with cultures of 7. Schoenleim He 
Eniccedl of , | 3 had a Seer ye rs “ECE ene 
rouns hat primary cuiture iad to be placed in an imcubator at 
37° ~6C. to obtain best development \fter continued cultivatior 
the organism occasionally developed a fine white powder, or at 
irregularly distributed short white down over the surface of the 
colony In 1910, Sabouraud (3) described a fourth species, 7 


discoides, which he stated was similar to 7. album except that, in 


culture, it formed an almost pertect disc with a flat surface an 


often a central knob. Some colomes had a slight brownish ce 


and a moist appearance while others developed a fine, short white 


velvety growth over the entire surtace 


Many workers have studied the organisms of 


form group” in an attempt to obtain spores which would identity 
them more clearly as members of the genus Trichophyton. The 
introduction of the “natural media of polysaccharide base’ by 


Langeron and Milochevitch (4) has aided this study greatly. On 


these media, which consisted of whole grains of wheat, barley, corn, 


and oats, the fungi developed quite rapidly, producing an appear 
ance entirely different from that of the glabrous colonies obtained 


on the sugar-peptone media of Sabouraud \ white powdery or 


\ 


even fluffy growth spread over the surface of the grains and micro 


2s Ss 
1 . eo » 
scopic examination revealed microconidia, characteristically borne 


singly along the hyphae (en thyrse) and terminally in clusters (en 


grapp Rudimentary spirals and one abortive macroconidium 


’ 


typical of the Trichophyton genus also were demonstrated 


In 1934, Lebasque (5) carefully reviewed the “taviform group” 
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and was able by the use of the polysaccharide media to complete 
morphological studies of the known species as well as of three new 
species. Lebasque accepted the following as valid members of the 
genus Trichophyton: T. verrucosum (Bodin, 1902), flat, with ver- 
rucose surface and a grey color, 7. ochraceum (Sabouraud, 1908), 
flat and verrucose, but with an ochraceous pigment; 7. album 
(Sabouraud, 1908), heaped and folded, with a waxy appearance ; 
I’. discoides (Sabouraud, 1910), disc shaped with a small central 
knob; and 7. equinum (Gedoelst, 1902), and 7. caballinum 
( Neveu-Lemaire, 1921), two strains isolated regularly from horses, 
which showed a white, downy to fluffy surface but were otherwise 
similar to other strains in this group in their lack of ability to pro 
duce spores on the sugar-peptone media. His three new species 
were 7. bullosum, 7. villosum, and T. papillosum 

Since many of these species had been designated solely on the 
basis of colony size and shape, degree of downiness, and pigment 
production, characteristics which are highly variable among der- 
matophytes, it is probable that several are actually synonymous. 
It seemed important to study a series of recently isolated strains 
in this group as well as cultures from stock collections in order 
to learn the range of variation which could be expected in a single 
strain. 

Furthermore, since it has been shown that under certain condi 
tions these fungi can grow rapidly and produce spores, it was 


hoped that more comprehensive studies on their nutritional re- 


quirements would establish their characteristic types of growth 


and spore production and thus furnish a firmer basis for their 
identification 


EXPERIMENTAL 


Part 1. Cultural Studies of Recently Isolated Strains of 


T. faviforme 


The strains studied were isolated from cases of ringworm which 
had appeared among a group of farmers and their families in 
central Pennsylvania. In most cases large-spored, ectothrix in- 
volvement of the hairs had been observed, and the lesions, which 
occurred most frequently on the face, neck and scalp, were of a 


deep suppurative type. In all instances there was a history of 
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Fic. 4. a, Microconidia scattered along the mycelium from growth on rice 
grains: b, Microconidia in terminal clusters from growth on rice grains. 
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long poimted ends, and still others were irregularly swollen and 


distorted (Fic. 2b) 


( (, rom th On Cnr hed media 


Growth was stimulated by both veast extract and liver extract, 
the amount of aerial mycelium produced depending upon the strait 
as well as on the quantity of extract available. On Sabouraud’s 


dextrose medium to which had been added 0.1 per cent of either 


extract, all strains grew rapidly, producing thick, compact colonies 
with a heavy, white, powdery, or occasionally white, fluffy, surface 
growth. Microconidia were numerous, and macroconidia appeared 
im some strains 

The stimulatory effects of Bacto-tryptose, beef heart infusion, 
and citrated human blood were studied in view of the fact that in 
the isolation work, blood agar plates had been used and found to 
be superior to Sabouraud’s dextrose or maltose agar (6 It was 
thought at first that the whole blood in this medium was the stimu 
lating factor. However, no difference was detectable in the amounts 
of growth on Blood Agar Base with and without the addition of 
whole blood. Both Bacto-tryptose and beet heart infusion were 
found to produce a stimulating effect when added to Sabouraud’s 
dextrose agar in amounts comparable to those found in the Blood 
\var Base Prypticase, an enzymatic hydrolysate of casein ( Balti 
more Biological Co.), was studied also in an effort to find a prac 


tical, easily reproducible medium for routine isolation of and spore 


production by these strains \ one per cent trypticase-dextrose 
thiamine agar was found to be satistactory. On this medium thers 
cle veloped ' ipidly vyrowing colonies wit a wh te, powdery, surtace 
growth or witl short, erect, white, aerial down bearing numerous 
nicrocotl wha and. im some strains, mac roconidia FIGS d, é Ww 1 

Vhe following media are recommended lor isolation and produ 
tion of rapidly growing, sporulating cultures of 7. favrforme 


1. Heart infusion-tryptose-thiamine agar 


Beet heart, intusion tron S00 ¢ 
Hacto-tryptose 10 ¢g 
Sodium chloride 5 g 
Bacto-agar 15 g 
Chiamine hydrochloride 10 mg 
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The ingredients are dissolved in the water, the pH adjusted to 
6.8, and the medium autoclaved at 121° C. tor 10 minutes. 

This medium is similar to Difco Blood Agar Base, except for 
the thiamine. It may be prepared by adding thiamine to the 
dehydrated product 


2. Trypticase-dextrose-thiamine agar 
Trypticase (Baltimore Biol. Co. ) 10 
Dextrose 40 
Thiamine hydrochloride 10 
\gar 20 g 
Dist. water 1000 ml 
The ingredients are dissolved in the water, the pH adjusted to 
6.8, and the medium autoclaved at 121° C. for 10 min 


Since both of the above media will support bacterial growth, it 
is recommended that penicillin, 20 units per ml., and streptomycin, 
40 units per ml., be added to the melted, partially cooled agar before 
pouring into tubes or plates. 


For primary isolation, all tubes should be incubated at 37° ¢ 


When satisfactory growth is obtained, subcultures may be made to 


Sabouraud’s dextrose agar and the cultures grown at room tem 
perature in order to obtain the characteristic slow-growing, gla 


brous colonies usually described for this species 


Part Il Studies of the Vitamin Requirements of T. faviforme 


The increased growth and spore production of 7. Javijorme on 
natural media suggested that these substances are rich in growth 
factors which may be required by this fungus for its optimal devel 
opment The stimulating effect of thiamine added to routine 
mediz has been discussed above Recent studies using synthetic, 
chemically detined media have shown, in fact, that some strains of 
I. faviforme do require certain of the vitamins, and are stimulated 
by other growth factors present in natural products 

Schopfer and Blumer (10), in their. studies of the growth re 
quirements of an organism which they had isolated and classified 
as 7. album, have shown that this strain, although able to grow 
to some extent on a basal medium without the addition of any 
vitamin, produced a more rapid growth when biotin was added 


This was especially true when a nitrogen source such as ammoniu 
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citrate was used im place of asparagine They also demonstrated 


that, in an unbuffered asparagine medium, thiamine, i-inositol, and 
pyridoxine clearly furthered development 
Robbins, Mackinnon, and Ma (11) studied a Uruguayan strain 


sf 


of 7. discoides (Mackinnon No. 688) and demonstrated that it 


required pyridoxine, 1-inositol, and molecular thiamine for growth 
on a basal medium with asparagine as a nitrogen source. Devel 


opment of this strain was further stimulated by other factors 


present in complex products such as peptone, casein hydrolysate, 


hydrolyzed egg albumin, malt extract, gelatine, and a filtrate from 
white potatoes 


Burkholder and Mover (12) have shown that a strain which 


lavijorme required only two vitamins, thia 


Chey obtained further stimulation by the addi 


they ce signated as 1 
mine and imositol 
tion of liver and peptone to their media 


Mackinnon and Artagaveytia-Allende (13) recently compared 


the vitamin requirements of seven Uruguavan strains. Of these, 
| 


four required 1-inositol, one thiamine, one 1-inositol and thiamine, 
and the seventh (No. 688), previously studied and reported (11 


required i-inositol, thiamine, and pyridoxine. It was shown that 
| 


the vitamin requirements depended on the individual strain, and 


were not related to any particular colonial forn 


Growth on basal agar with vitamin additions 


\ study was made to determine the vitamin requirements of 
twenty recently isolated strains of 7. favtforme (including all three 
colony forms: varieties alluum, discoides and ochraceum ) as well as 


f four stock strains: 7. album (Baudet and Stuhmer), 7. dis 


oides (Papegaay), 7. ochraceum (Boedijn), obtained from the 


Central Bureau for Fungus Cultures, Holland, and 7. discoides 
Mackinnon 


g. asparagine (recrystal 


No. O88), kindly sent from Uruguay by Dr. Juan E 


. 
‘ 1 ) 
\ basal agar was made as follows: 2 


lized 3 times from alcohol), 50 g. dextrose, and 0.1 g. MgSO.- 


7HG dissolved in 1000 ml. Sorenson's phosphate mixture at pH 7 


(M 15 KH.PO, and M 15 Na,HPO, To this was added |] 


~ 


per cent agar (purified according to the method described by 


Robbins, 14), and the medium was then autoclaved for 10 min. at 
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121° C. Seitz-filtered vitamin solutions were prepared at the 


beginning of each experiment, and equal volumes containing vita- 


mins in varying concentrations and combinations were added to 


tubes containing 10 ml. of the melted and partially cooled agar. 
The tubes were then rotated and slanted. 

Washed inoculum was obtained from growth in heart infusion 
broth. It was necessary to wash the mycelium five times betore 
the wash water was free of thiamine. (This was determined by 
testing the filtrate for ability to support the growth of washed 
spores of Phycomyces Blakesleeanus, which will grow in the pres- 
ence of minute traces of thiamine.) <A small fragment of washed 
inoculum was placed on the slanted surface of the basal agar with 
and without the various vitamins tested. All cultures were grown 
at room temperature for 10 weeks. - 

The growth studies indicated that: 1. Twenty-one of the strains 
(twenty recently isolated strains as well as 7. discoides ( Pape- 
gaay)) required i-inositol and molecular thiamine; 2. One strain 
I’. discoides (No. O88) required pyridoxine in addition to i 
inositol and thiamine; and 3. Two strains, 7. album (Baudet and 
Stuhmer) and 7. ochraceum ( Boedijn), had no essential vitamin 
requirements and were not stimulated by additions of vitamins to 
the basal agar. 

For the twenty-one strains which required both inositol and 
thiamine, inositol when tested alone showed some slight effect. 
No effect was observed in tubes containing less than 10 yg. inositol 
per ml. but with quantities between 10 and 100 yg. per ml. the 
mycelium developed to a radius of 2 to 10 mm. from the point of 
inoculation. This was a thick, fern-like subsurface growth. Fur 
ther increments of inositol did not increase the amount of growth 
100 wg. inositol per ml. was therefore considered the maximum 
effective dosage of this vitamin in an asparagine basal agar. Thia- 
mine showed no effect when tested alone at a concentration of 5 pg 
per ml. nor even when increased to 500 pg. per ml. However, in 
the presence of 100 wg. of inositol per ml., 5 yg. of thiamine per- 
mitted rapid development of the cultures. The colonies were 
heaped and frequently folded, with either considerable white surface 


powder or velvety aerial mycelium, Further increments of thia- 
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mine did not increase growth. Five »g. of thiamine per ml. was 


considered the maximum effective dosage of this vitamin in the 


asparagine basal agar in the presence of 100 yg. of inositol. None 


of the other vitamins tested (calcium pantothenate 100 zg. per ml., 
riboflavin 100 ng. per ml., para-aminobenzoic acid 100 zg. per ml., 
nicotinamide 100 zg. per ml., biotin 0.05 yg. per ml., choline chlo- 
ride 100 pg. per ml., and folic acid 100 zg. per ml.) showed any 
effect when tested singly or in all possible combinations, or when 
added with the maximum effective doses of inositol and thiamine 
(FIG. 5a). 

The finding that 7. discoides (No. 688) requires pyridoxine in 
addition to inositol and thiamine is in accord with the report of 
Robbins, Mackinnon and Ma (11) who also had studied this 
strain. Inositol showed some slight effect when tested alone in 
amounts over 10 wg. per ml., but neither thiamine nor pyridoxine 
showed any effect except in the presence of the other two essential 
vitamins. In the presence of the maximum effective doses of inosi 
tol and thiamine, 5 yg. of pyridoxine per ml. produced rapid 
growth of this strain. Five »g. per ml. was considered the maxi 
mum effective dosage of this vitamin in the asparagine basal agar 
None of the other vitamins tested showed any stimulating effect 
(FIG. 5b). 

In contrast to all of the other isolates two strains, 7. album 
(Baudet and Stuhmer) and 7. ochraceum (Boedijn), were found 
to have no essential vitamin requirements and grew well on the 
basal agar. No stimulation was observed following the addition 
of inositol, thiamine, pyridoxine, or any of the other vitamins 
tested. 

For all of these strains, basal agar alone, or basal agar with the 
maximum effective quantities of required vitamins, was not sufh 
cient to produce growth comparable to that obtained on certain 
natural media. sacto-neopeptone, beef heart infusion, Bacto 
tryptose, yeast extract and liver extract not only replaced the 
essential vitamins, where these were required, but in all cases 
produced a heavier and more rapid growth. This suggests that 
there are other important nutritional factors present in natural 
substances which stimulate the growth of this fungus 


Substitution of NH,Cl, 2 g. per liter, or an acid-hydrolyzed 
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casein,* | g. per liter, for the asparagine of the basal agar did not 
change the vitamin requirements of any of the strains, but growth 
with NH,Cl was considerably less than with asparagine or casein 
hydrolysate 

It was found that neither pyrimidine, as 2-methyl-5-ethox, 
methyl-6-aminopyrimidine ; or thiazole, as 2-amino-thiazole ; or an 
equimolar combination of these two, could substitute for molecular 
thiamine for any of the strains studied. It was found also that 
oxalacetate could not be substituted for molecular thiamine (FIG 


me Be 


B. Characteristics of the growth on basal agar with vitamin addi 

{ions 

The twenty-one strains which required imositol and thiamine 
produced vigorously growing colonies on the asparagine basal agar 
to which maximum effective amounts of these two vitamins had 
been added. The colonies were compact and generally covered 
with a thick, white, velvety to fluffy surface growth. In some 
instances a yellow pigment developed in this surface growth as 
the culture aged. The mycelium appeared to be more regular 
and better developed than the poorly formed, irregular, twisted 
mycelium observed in the glabrous colonies on Sabouraud’s dex 
trose agar, and the number of chlamydospores was greatly reduced 
\ll these strains developed microconidia, and in some these were 
very abundant (F1G. 6a). On the whole, they were more numerous 
than on the rice grains, on which medium these structures have 
been described in detail above. Macroconidia were produced, usu- 
ally in small quantities, by all of these strains on the inositol 
thiamine-enriched basal agar. They were characteristically irregu 
lar in size and shape, and appeared similar to the macroconidia 
described on rice grains. One strain produced abundant macro 
conidia which were long and slender with tapering ends (FIG. 6b 

When 2 g. of NH,Cl per liter was substituted for asparagine 
in the vitamin-enriched basal agar, the character of the growth 
and the number of spores produced were not altered appreciably 
However, best growth and spore production were obtained when 


casein hydrolysate was employed as the nitrogen source 


Vitamin-free” casein, General Biochemicals, Inc., Chagrin Falls, O 
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huantitative studies in asparagine basal broth with vitamin 


Several strains were employed to determine the amount of 


rowth which could be produced in a liquid synthetic medium with 
idditions ot the required vitamins, alone and in combinations; as 
compared with that obtamable in a natural medium, Difco Heart 
Infusion Broth. A basal broth was prepared similar to the aspara 
cine basal medium described above except for the absence Ol agar 
lifty ml. amounts of broth were placed in 150 ml. Erlenmeyer 
asks, and freshly prepared vitamin solutions were added i 
amounts determined from studies on asparagine basal agar: ino 
sito] 100 wg. per ml., thiamine 5 pg. per ml., and pyridoxine 5 yg 


per ml Strains No. 1, No. 5, No. 17, No. 18, and No. 19 were 


chosen as test organisms. Strains No. | and No. 5 were recently 


isolated cultures both of which had shown requirements for nositol 


and thiamine. Strain No. 17 (7. discoides ( Papegaay also re 
quired inositol and thiamine. Strain No. 18 (No. 688, Mackinnon 


required inositol, thiamine, and pyridoxine, and strain No. 19 (7 


album, Baudet and Stuhmer) had no essential vitamin require 
nents Che flasks were inoculated with tiny shreds of washed 
mycelium Phe cultures were incubated at room temperature and 

taken at imtervals to maintain a umform, submerged type of 
growth \ series of flasks containing 50 ml. of heart infusion 


broth with and without added vitamins was treated similarly 
\fter ten weeks, the entire contents of the flasks were filtered 


‘lass cups and the retamed mycelium washed and 


through sintered gl 
then dried for 2 hours at 110° ¢ The weight of the mvceliun 


then dete rmined 


Growth of the vitamin-requiring strains corresponded well witl 


that obtained on the basal agar slants m the previous experiment 
The strains which had shown growth with mositol and thiamine 
ec even more clearly here that these vitamins were required 
1 that the addition of anv ot the other vitamins tested had ne 
tt the amount of growth The weight of mycelium pr 
th mositol alone, never re than 2 mg., corresponded te 
‘ subsurtace 71 vtl vhicl } id beer observed 
‘ t vit } [ | T | tr 1s ippre \ 
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mately twice as much growth was produced in the heart infusion 
broth as in the basal broth with added vitamins. However, even 
more growth was obtained when the same doses of the required 
vitamins were added to the heart infusion broth. This indicated 
that the heart infusion broth did not contain the required vitamins 
in sufficient amounts to produce maximum growth in this medium 
Table 1 gives a summary of the results of these tests 

Titrations were made in the asparagine basal broth to determine 
the minimum concentrations of the essential vitamins that would 
stimulate the growth of these several strains of 7. faviforme 

Asparagine basal broth, prepared as described above, was placed 
in 10 ml. amounts in test tubes (150 k 19 mm.) and sterilized by 
autoclaving. Ten ml. of the vitamin to be tested was added asepti 
cally to one of these tubes and diluted serially through 30 tubes, 
the amount of vitamin being halved by each transfer. The follow 
ing titrations were carried out for each strain: 1. Titration with 
inositol alone; 2. Titration of inositol in the presence of thiamine 
(50 ug. thiamine being added to each tube at the completion of 
the dilution process}; 3. Titration of thiamine in the presence of 


inositol (1000 yg. of inositol being added to each tube at the com 


pletion of the dilution process) ; and 4. Titration of pyridoxine in 


the presence of both inositol and thiamine. Control tubes con 
tained asparagine broth, or the basal broth with each vitamin 
singly and in all combinations in maximum effective amounts. All 
tubes were brought to equal volume with sterile distilled water 
Inoculations were made with fragments of washed mycelium and 
the cultures were allowed to grow at room temperature for 6 weeks 

Titration 1 indicated that for strains No. 1, No. 5, and No. 18, 
inositol showed some slight effect alone. The amount of growth 
was very small and appeared to be the same in all tubes showing 
growth. The minimal effective concentration ranged from 12.2 to 
97.5 pg. per 10 ml. of asparagine broth, depending on the strain 
Titration 2 showed, for strains No. 1 and No. 5, that in the pres 
ence of adequate quantities of thiamine the amount of growth was 
greatly increased, and tubes bearing the same dilutions of inositol 
which alone had produced only a small submerged fluffy ball of 


mycelium, were now filled with growth. Growth fell off sharply 
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at the same dilutions of inositol as in the first titration. Titration 
3 showed, for strains No. 1 and No. 5, that in the presence of 
adequate amounts of inositol the amount of growth is proportional 
to the amount of thiamine present with maximum growth occur- 
ring in tubes containing 0.2 pg. thiamine. It was noted that large 
amounts of thiamine—up to 5.0 mg.—had no inhibitory effect. 
The lower end point of the effect of thiamine occurred in concen 
trations of 0.02 and 0.04 yg. thiamine per 10 ml. asparagine broth 
Beyond these there occurred only a small amount of growth, which 
could be accounted for by the inositol present. Titration 4 indi 


cated, for strain No. 18, that in the presence of adequate amounts 


rABLE 2 


SMALLEST AMOUNTS OF THE ESSENTIAL ViTAMINS Wuaicu WIL 
STIMULATE THE GROWTH OF SEVERAL STRAINS OF 7. faviforme 
IN 10 ML. OF ASPARAGINE Basat Brotu 


Pyridoxine 
in the presence 
1000 wg. inositol, and 
50 waz. thiamine 


I amine 
1 the presence 
1000 we. ince 


we 
album vari 
Penna 7.5 No effect 


disc oc s Var 
Penna é No etfect 


No 18 7 discoide 
Mackinnon Uru 


guay 


No. 19 T. albun 
Baudet Stuhmer No ettect ) t No etlect 
Holland 


of both inositol and thiamine, pyridoxine was effective in concen 


trations as low as 0.02 yg. per 10 ml. asparagine broth. Strain No. 


19, which had shown no vitamin requirements in previous studies, 
| | 
grew equally well in control tubes containing basal broth and in 


tubes containing the vitamins (Table 2) 


SUMMARY 


, 
1 
| 
i 


As a result of cultural studies employing single spore strains 


| recently isolated, large-spored, ectothrix trichophytons of animal 
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origin, it is apparent that 7richophyton album, 7. discoides, and 
Il. ochraceum are variants of a single species. It is proposed that 
they be classified as 7. faviforme (var. album, discoides, and 


ochraceum 


2. Growth of these strains is very slow and poor on Sabouraud’s 


dextrose igar, and the small, glabrous colonies produced are com 
posed of masses of poorly formed mycelium and numerous chlamy 
dospores. Special enriched media are described which allow rapid 
development of these forms with the production of heavy, folded 


colomes with considerable powdery or downy white surtace growth 


Qn such media the mycelium is more regular in form and bears 


1 


lewer! chlamydospores The aerial growth produce s large numbers 


of microconidia, and, in most strains, macroconidia were also 


] 


found It would seem that the morphological characteristics usu 


~ 


iva 


ally described for this species on Sabouraud’s dextrose agar are 
the results of inadequate nutrition 


3. Vitamin-free, asparagine basal media were used in studies 
of the vitamin requirements of freshly isolated strains as well as 


44 of stock strains of 7 laviforme Twenty-one recently 1tsolated 


strains were shown to require 1-inositol and molecular thiamine 





f One stock strain, /. discoides (Papegaay), had similar require 
1 ments, while two others, 7. a/bwin (Baudet and Stuhmer) and 
I. ochraceum (Boedijn), were autotrophic for the vitamins / 
discoides (No. O88 Mackinnon), reported to require 1-inositol, 


molecular thiamine, and pyridoxine by Robbins, Mackinnon, and 


Ma (11), was compared with these straims 


+. Rapid growth with characteristic spores was obtained on syt 
thet media to which had heen added adeq late amounts of the 
required vitamins The amount of growth, however, was mucl 
less than that produced on a natural medium Phe minimal effec 
" tive uantities the vitamins were determined | serial dilu 


methods 


5 Rect mt reports 6. 15. 16 indicate that / az 
uncommon agent of ringworm in this country 


— 
particularly in cattle raising areas, and human int 
us the 6 ls = with infected te] 
ally be traced to contacts wit Infected cattle 


, 1, a | } 
6. In view of the fact that J laviforiic Nas tf 
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optimal growth which are not supplied by the usual cultural pro 
cedures and media, it is recommended that special vitamin-euriched 
media with added antibiotics, and incubation at 37° C., be used for 
attempted isolation of this fungus 

The author wishes to express her gratitude to Dr. Rhoda \W 


Benham of the Department of Dermatology, Columbia University, 


College of Physicians and Surgeons, for advice and assistance in 


this work 
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THE NUTRITIONAL REQUIREMENTS OF 
EREMOTHECIUM ASHBYII GUILL.* 


L. Dutaney AND F, H. Grutrer 


In his descriptions of Eremothecium ashbyu, Guilliermond (1, 2) 
noted the production of large quantities of a pigment that colored 
the mycelium yellow and diffused into the culture medium. Within 
the cells, crystals of the yellow pigment were found in the vacuoles 
In another publication, Guilliermond, Fontaine and Raffy (3) 
classified this pigment as a flavin and commented on its similarity 
to riboflavin. This flavin was later extracted and crystallized by 
Raffy and Mirimanoff (4, 5) 

Although £. ashbyii has attained some industrial importance as 
a source of riboflavin, there have been few publications concerning 
the physiology of this species. One such paper is that of Schopfer 
(6) and it is this publication that we would like to refer to at this 
time. 

Schopfer found that £. ashbyi would grow in natural media 
but not in a synthetic medium containing glucose 1°, glycine or 
asparagine 0.1%, magnesium sulfate 0.05°¢ and acid potassium 
phosphate 0.15% When various peptones were added singly to 
this medium, growth and riboflavin production occurred. The re 
sponse varied with the peptone, and treatment of peptone with 
norite yielded a filtrate that did not stimulate growth when added 
to the synthetic medium noted above. When the norite-treated 
peptone plus biotin was added to the medium containing glucose and 
glycine, growth and riboflavin production occurred. In addition, 
vitamin B, and t-inositol were found to be complementary factors 
in that they intensified the effect of the biotin in this medium; 
however, they were not essential as was the biotin. It should be 


emphasized that no growth occurred in the synthetic medium sup 


plemented only with the three vitaminstor with the norite-treated 


* Contribution from the Research Laboratories of Merck & Co., Im 
Rahway, N. J 


717 








718 Myco.oei 





‘) 7é, i 
peptone In order to obtain growth, it was necessary to add both 
the norite-tre ited peptone and the itaniins, at ieast pot I 
the | edi i! 
Recently we have been investigating the nutritional requirements 
t /. ashbyu and in particular its vitamin requirements \lthough 
the expermental conditions used by us are not strictly the same 
as those used by Schopter (6 ippears desirable to preset 
me of our results at this time 
MATERIALS AND METHODS 


4 | | ‘ 
\We have used a basal medium containing glucose 1.0°, ac 


o, MgSO,4:7H,O 0.1% 


dre lyzed Casein ] UO, . kK HPe Pas 


0.002%, CaCl 002%, FeSO 


0).2° 


7H 


1¢ 


i 


© 0.00050, ZnSO).-7H,O 


0.0005 and distilled water to volume The casein used was 
the commercial product Labco sold by the Borden Co. as being 
vitamin-tree Before use it was acid hydrolyzed, neutralized with 
barium hydroxide and treated twit with norite Chis basal 
medium was dispensed in 25 ml. amounts in 125 ml. Erlen 
meyer flasks \ll glassware used in these experiments was 
acid cleaned and thoroughly rinsed in distilled water To 
this basal medium, biotin (0.04 yg./ml.), vitamin B, (0.1 xg 

ml.) and ¢#-inositol (0.2 mg./ml.) were added singly and in all 
possible combinations The flasks were capped with heavy alumi 


§ 


num foil and sterilized by autoclaving at 15 Ibs. pressure tor 


minutes. Sterile cotton plugs w 


foil caps after autoclaving 
| Wi cultures ol as/ yi WW ¢ 
ments One of these was obtaine 


eTe {i 


the other came trom the Centraalbureau voor Schimmelcultut 


I} wart ~< hopter notes mm his 
used in his experiments came tr 
ogi ts only one culture of / 
mel ‘ 1 ome oft our ¢ per ( 
beer the Merck culture ce e“ 
he e1 } ed } yevet that t] 
used the me strain of i. as 


17 


ised to replace the aluminum 


re used in some of these expert 
d directly from Guilhermond an 
\ ] ] es at 
1944 publicati that the culture 
m Baar The 1943 Baarn cata 
ashbyiu and this 1s the culture 
nts Botl tf these cultures have 
tion tor several vears It shoule 
CT ‘ © certainty that We have 
that Schopter used 
»< 
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amounts of yeast-extract glucose broth in 125 ml. Erlenmeyer 
lasks. After 48 hours growth on a rotary shaker, the mycelium 


was centrifuged and washed four times with sterile distilled water, 


dien made up to one half the original volume with sterile distilled 


water. Three drops of this suspension were used to inoculate each 
flask. The incubation temperature for all experiments was 28° C 
\ll flasks were incubated on rotary shakers moving at 220 rpm 
and describing a horizontal circle one and one half inches in diam 
eter. In addition, replicate flasks of the treatments concerning the 
effects of vitamins were incubated statically 

The riboflavin content of the metabolism solutions was deter 
mined fluorometrically. 

Three replicate flasks were used for each treatment and the 


experiments have been repeated several times 


RESULTS AND DISCUSSION 


Comparable results have been obtained in experiments incubated 
statically and on rotary shakers. The results of a representative 
experiment concerning the effects of adding hotin, t-inositol and 
vitamin B, to the basal medium, singly and in combination, are 
shown in TABLE I. The culture of E. ashbyti used in this experi 
ment was the one obtained from Guilliermond. The flasks were 
incubated on a shaker 


PrABLE I 


fue Errecr ON RIBOFLAVIN PRODUCTION OF ADDING BroTIN 
ViraMin B AND @¢-INOSITOL, SINGLY AND IN COMBINATION 
rO THE FERMENTATION MEpIUM 


Basal medium 

B.M. plus biotin 

B.M. plus vitamin B 

B.M. plus 7-inositol 

B.M. plus biotin and vitamin B 

B.M. plus biotin and 7-inositol 

B.M. plus vitamin B, and 7-inosi 
tol 

B.M. plus biotin, vitamin B, an 


inositol 
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ight 
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growth, if it 
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production in these treatment 
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‘ 
when measures 
pr teration bu 
4 Te rat 7 ici¢ 
' 
ngiy or in com 
4 
the amount ot 
' , ‘ 
neq in the basa 


occurred, was so slight 


some riboflavin 


1 


which there Was 


ru 
little increase. It may be noted that the dry weight of cells added 
to each flask as inoculum was approximately 1.5 mg \pparent 


} 


' 
some stimulatory substances a 


synthesis of riboflavin were 


cal transformation to riboflavi 


celium in the flasks showing sli 


was removed aseptically ! 


tilled water and used to ino 


} 


] 
nd possible 


} 


carried over with 


Tl 


oht 


prat 


ulat 


amounts sulficrent to allow some ce 


~ 


] ] 
pre Hrleratvio}l 


intermediates in the b 


the moculum 


as WCli as ( Cl 


growth and low 


y centrifugation, washed with sterile dis 


When the small amount of 


other flasks contan Ing media 


with the same vitamin supplements, no observable 


flavin production occurred 


Growth and riboflavin production, however, were obtained in the 

isal medium supplemented wit inositol alone or in the medi 
supplemented with any combination of vitamins that include 
inositol. The addition of biotin and vitamin B, to the basal media 

ntaiming nositol did not result in an increase in the maximun 


riboflavin level over that obtained 


mosilk aione There Was, noweve}’! il ipparent ¢ iriier mcrease 

T f] eve t} it) Ce rre lov t} salt ¢ lun <1 pple ‘ te 
r)! wit nosite ] 

1 ll of the treatments in whicl vt wt! ccurred the exper 
ent was carnied through three passages. Comparable results were 
htained with the Baarn culture of /. ash/) 

1} ‘ esult 1 cate that / asi has at ibsolute require 
ent I site They do not, however ndicate il LDSOiuite 
equirement tor biotin of tamin B Chere would seem t ‘ 

stb t t] the |} | ( case ( taine ] eves ] 
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even after the treatments given it. However, no biotin could be 
demonstrated by microbiological assay using an organism having a 
requirement for biotin. By the same method, vitamin B, could not 


be detected in the hydrolyzed casein. In addition, when L ( 


proline, pi glutamic acid and L (+) arginine were substituted 


singly for the hydrolyzed casein in the basal medium, good growth 


g 
and riboflavin production occurred if only i-inositol was used as 
a supplement. It is possible that the natural amino acids such as 
(—) proline and L (+) arginine could be contaminated with biotin 
The pi glutamic acid, however, was produced by organic synthesis 
and there is very little likelihood of its being contaminated with 
Vitamins 

An observation may be made about the tailure of Schopter to 
obtain growth in his synthetic medium to which biotin, vitamin B, 
and t-imositol were added. This medium contained only glycine as 
a source of nitrogen. The two cultures of E. ashbyii used in out 
experiments will not use glycine as a sole source of nitrogen. It 
may be that the norite-treated peptone that had to be added to this 
medium containing these three vitamins in order to obtain growth 
was merely supplying an available source of nitrogen. When we 
substituted i | proline, t. (+) arginine or pL glutamine acid tor 
the glycine in Schopfer’s synthetic medium, though at a higher 
level than 0.1, growth and riboflavin production readily occurred 
if only f-inositol was added. No other absolute growth require 
ment could be demonstrated 

In all of the above « xperiments, the level of riboflavin produced 
is much lower than that obtained in more complex organic produc 
tion media. These low levels of riboflavin are due, in part, to the 
low concentrations of carbon and nitrogen employed in these de 
fined media. It may well be, however, that as yet unidentified 
factors exist that stimulate production of riboflavin by EF. ashhy 
The following compounds, however, when added singly to the basal 
medium plus t-inositol did not induce any increase in riboflavin 
production: glutamine 5.0 y»g. ml., pantothenic acid 1.0 y»g./ml., 
vitamin B,, 0.001 pg./ml., nicotinic acid 10.0 pg./ml., pyridoxine 


10.0 pg. ml., choline 5.0 pg. ml., para aminobenzoic acid 1.0 pg 


ml. and folic acid 0.1 pg. /ral 
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A NEW SPECIES OF GELASINOSPORA ' 


Const. J. ALExopouLos AND SuN HuANG SUNG 
(WITH © FIGURES) 


INTRODUCTION 


The genus Gelasinospora, closely related to Serdaria and Neuro 
spora, was erected by Dowding (1) in 1933 to include two species 
of Pyrenomycetes with dark, pitted ascospores, Gelasinospora 
cerealis, and Gelasinospora tetrasperma, described by her at that 


time. A third species, Gelasinospora autosteira, found growing on 


Spanish moss in Natchez, Mississippi, in March 1949, is now 


added. 
Gelasinospora autosteira differs from Gelasinospora fetrasperma 


in that its asci are normally octosporous, trom Gelasinospora cere 


; 


alis in its somewhat larger perithecia and in the smaller size of its 
ascospores, and is unlike both species in that it is composed of two 


strains, self-sterile and inter-fertile, designated A and B 


SPECIES DIAGNOSIS 


Gelasinospora autosteira spec. no 


Mycelium ramosius, hyphi 3-14.64 diam.; perithecia superficialia, sul 
globosa, membranacea, 0.42-0.61 mm. diam., 0.65-0.71 mm. alta, atra, glabra, 
rostro cylindrico et prominente ; asci octospori, aparaphysati, cylindrici, 14.1 
18.3 4 * 218.6-244 4; ascospori primo hyalini, deinde fusco-brunnei vel atri 
opaci, faveolati, 10.6-14.1 4 16.7-26.5 4, binucleati; conidia et spermatia 
incognita 

Thalli auto-ince 
Let B 
Melrose Estate, Natchez, Mississippi, U 1) Martii, 1949 


Hab. in caulibus /1t//landsiae usneoidous 


Mycelium profusely branched, hyphae 3—14.6 » diam. ; perithecia 
superficial, pvriform, membranous, 0.42-0.6]1 mm. diam., 0.65 
Contribution No. 50-3 from the Department of Botany and Plant Pat! 

gy, Michigan State College 
his investigation was supported by a grant tro All-College 


search Committee of Michigan State College 











‘ 1 } i 2 1 . 1 ; 

0.71 mm. tall, black, glabrous; beak promiment, cylindric, charac 
7 , | | 7 | 

teristically bent or hooked at the tip: as« normally OCtOSPpOrous, 


‘ vlindric, persistent, 14 ] 1s 3 ph Pp 218.6 244 jl ascal walls tl ick 
ened at the apex around a central canal which terminates in a round 


pore ; paraphyses lacking ; ascospores oval, hyaline and transparent 


when young, changing to vellow and finally to very dark brown or 
“ye “ e ? 
black, opaque, 10.6—14.1u * 16.7-26.5 », binucleate at maturity 


characteristic pits on ascospore walls best visible just before ma 


turity of ascospores has been attained; conidia and spermatia 
unknown 
Thalli self-incompatible ‘cies consisting of tv nter-fertile 
heh Ti Mipatimie, speci > CONS ny © two Tite T-Iertile 
' ] 


- ! , 
trains designated A and B 


Collected at Melrose Estate, Natchez, Mississippi, U. S. A., on 
March 20, 1949, and developed to maturity in moist chamber. 

On stems of Jillandsia usneoides Specihe epithet autosteira 
{auto self + steira tem., sterile) refers to the self sterility of 
thalli derived from the growth of single ascospores 

Portions of the type specimen deposited in the herbarium ot 
Nbc higan State ( ollege, the Ne \“ \ ork Botar ICA) (,ardet and the 
British Museum 

Cultures of A and B strains deposited with the American Type 
Culture Collection, Washington, D. C., the Centraalbureau voor 


Schimmelcultures, Baarn, Holland, and the Commonwealth Mvco 


] | ‘ ] ] 
ovica rristitute Ke Ww. oUrrey, | nyviana 
MATERIALS AND METHODS 
, OAC 
1 hye ny \ rst . ited 1 cal \pr 1949 fron i Speci 
} ' ' , 1: 
el Miadndsia usin adi ( ected three weeks earlet it Natchez 
’ 
\I 11 y} ( the seni}. iuthor \ witing the southert 
' J 11 ‘ 
if Strite The agnudstiad specinel is ct eck il places 
| | ‘ ¢ vor} 
" I 1 the p* that MM cete rue hceations 1 I 
, 
eve there ‘ st chan a | steame perithecia ot i Pyre 
' ' 
ct . clears " nging to the genus Gelast) rd, 
ere erve vhen the Spec U \ ( Y Lip retur! to 
| ‘ 
, -— , ' , , 
bhe observati reported below are based on cultures derive 
let ] +t} 
tT ng ‘ pore solat | he i 5 were cit t 
thy res es whicl vere 11S¢ { < te COSDPOTEeS 
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under the dissecting microscope at 36 or 72 magnifications. For 
serial isolations from a single ascus, the ascus was isolated on a 
sterile slide, transferred to corn meal agar in a Petri dish, and the 
ascospores pushed out in series. They were then transferred to 
separate Petri dishes and allowed to form colonies from which 
transfers were made to agar slants for stock cultures 

Three series of isolations were made. Series G a ra 3, and 4 
consisted of four monosporous isolates obtained from random iso 
lations of ascospores which had been ejected from the perithecia 
in the moist chamber and had fallen on the filter paper on which 
the material was resting. From a number of ascospores placed on 
corn meal agar, only four germinated yielding the above series 
Series GOa-1, 2, 3, 5, 6, 7, and 8 was obtained when eight asco 
spores were isolated in series from a single ascus on corn meal agat 
and heated at 60° C. for thirty minutes. All but No. 4 germinated 
and yielded stock cultures. Series Gt-1, 2, 3 and 4 was obtained 


from an ascus that contained only four ascospores near the upper 


portion \lthough ordinarily tetrasporous asci also contain the 


remnants of the four aborted spores, in this one no aborted spores 
were evident. It is possible that four ascospores had escaped 
leaving the other four still in the ascus. All four of these asco 
spores germinated after thirty minutes in the drying oven at 60° ( 

Difco corn meal agar alone or with 20% Difco malt extract added 
was used for the experiments reported below 

For comparison with Gelasinospora cerealis, the other octo 
sporous species in this genus, a culture (Winnipeg isolation) ob 
tained through the kindness of Dr. E. Silver Keeping was employed 

For staining ascospore nuclei, the propiono-carmine smear 
method, as described to the senior author by Dr. L. S. Olive and 
modified by the jumior author, was used. The method consists, 
briefly, in fixing a block of agar bearing perithecia in a mixture 
of 3 parts absolute alcohol and 1 part propionic acid over night, 
transferring to 4% iron alum for ten minutes, washing with run 
ning water for about 4+ hours, and crushing the perithecia on clean 
slides in propiono-carmine prepared in accordance with the dire 
tions given by Sass (5) for aceto-carmine, but substituting propi 


onic acid for acetic acid. After the cover slip was in place, the 
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ieated over a flame several times, sealed with glycerine 


ind stored at room temperature for a few days, until the 


vere well stained 


ASCOSPORE GERMINATION 


abilitv of the ascospores or Gi lasinospora autosteira to ger 
apparently an imbherited characteristic as it has been 


to be for Neurospora by Lindegren (4 Some ascospores 


germinate much more readily than others and some will re 


V1 
spond to heat treatment better than others It appears also that 
the ascospores resulting from certain crosses germinate more easily 
thar those trom other cTosses Chese phase Ss oO] the problem, how 
ever, have not been systematically 1 vestigate 
Dowding (1) reports 26% germination of unheated spores ot 
Gelasinospora cerealis and Gelasinospora tetrasperma Only 9° 
germination was obtamed with Gelasinospora autostetra when 100 
intreate | spores selected at random, were placed on corm meal 
wal freatment with biotin, freezing, placing at 58° C. for 30 
mute ind the combination of freezing and heating, failed to 
ncrease the percentage of germination in this experiment. In view 
the above, it was particularly fortunate that seven of the eight 
pore n series GOa and all four of the spores in series Gta 
rerminated 
ly lyse lent experiments the det hich wall be reporte 
ter paper, it was discovered that the ethod successful 
) ed | Dodger (3 tor rious Ascobol CCA considerab] 
ncereased the percentage ¢ spore germination in Gelasinospora 
his method, as applied her sts ot placing spore 
esti thie irface corn me gar, in a drying ( 1 
\\ raising the ten perature so that it reaches 70) ( 1 ihou 
30) nute The heat 1s then turned off and the spores are per 
tted to remain in the oven until the temperature talls t a=? ¢ 
r ly 
\s rm I ition on cor t yy re temperature 
L thre ! it nota sic i e-hal to f 
'T te intinyg (;rowth is vener rat tter this and the 
cm / e agar in a Petr ae te covered in aly 
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three days from the growth of a single ascospore. Figure 1, A—], 
hows various stages in the germination of an ascospore Sucl 


germination is very similar to that described by Dowding (1) for 


(,clasinosfpord tetrasperma 


MYCELIAL CHARACTERS 


Phe mycelium of Gelasinospora autosteira, as it develops on corn 


meal agar, consists of rapidly growing hyphae of various thick 


nesses The majority of the hyphae in a mature colony are about 


+» in diameter, and irregularly septate, their cells varying consid 
erably in length. Larger hyphae of an average diameter of 8 » 
constitute the main strands of the colony. The septa in these are 
placed more regularly, the average length of the cells being some 

where between 25 and 35 u (aiant hyphae are occasionally see 
measuring 14.5 «in diameter. The hyphal cells are probably coeno 
cytic as they have been shown to be in Gelasinospora tetrasperma 
by Dowding and Buller (2 Che mycelium was stained in 0.05‘ 


Heidenhain’s haematoxylin after being fixed in Duggar’s Gilson’s 


fluid to which a few urea crystals had been added, in accordance 
with Dowding and Buller’s recommendation. A large number of 


what appeared to be nuclei were stained in each cell, but these 
structures were so small that it was impossible to identify then 
with certainty 

lhe fungal colony 1s colorless at first, but in most monosporous 
lates under study an over all brown color begins to manifest 
itself when the colony is about a week old The intensity of the 
color varies with the isolate and may be linked with the compat: 
bility factor according to present indications. On agar containing 


mait extract, the brown color becomes very dark 


\erial mycelium ts produced abundantly in media containing 
malt extract It covers the colony completely and grows up the 
sides of the Petri dish and in columns from the surface of the agar, 
sealing the cover to the bottom of the dish Abundant aerial my 
celhum often exhibits a pink color 


(On corn meal agar, some aerial mycelium is also produced, genet 
illy in small tufts over the surface of the agar. Corn meal agar is 


preterable tor some types of study and is now being used by the 
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writers almost exclusively for growing this tungus because of its 
tendency to suppress formation of aerial mycelium, thereby making 


archicarps and perithecia more easily visible 


PERITHECIAL PRODUCTION 


The ascocarps of Gelastnospora autosteira are pyritorm, black 
] Pp! 


perithecia with a prominent, hooked beak. On the natural host 


the perithecia are glabrous, but im culture the perithecial body is 
covered with many gray hairs, the beak alone being glabrous. In 
size, the perithecia are somewhat greater in diameter than those 
of Gelasinospora cerealis, measuring 0.42-0.61 mm 

Isolates G—-1, G—2, G-3, and G—4, resulting from single ascospores 
selected at random, were grown singly and in all possible combina 
tions in Petri dishes, on corn meal agar with 2% malt extract 
None of the single isolates yielded perithecia, nor did the G—1 
G and the G—3 * G—4 crosses. However, when G—1 and G-—3, 


or G-—2 and G—4 isolates were grown together, clusters of perithecia 
developed near the edges of the Petri dishes on the line of contact 
between the two mycelia. This experiment was repeated several 
times with the same results. It was concluded, therefore, that this 
fungus consists of two self-incompatible strains and that isolates 
G—1 and G—2 were of one strain while G—3 and G—+ were of the 
other. This is in contrast to the condition found by Dowding (1) 
in the other two Gelasinospora species which are both homothallic 
except for the self-incompatible strains derived from dwarf spores 
of Gelasinospora tetrasperma 

Isolates GOa-1, GOa—2, GOa-3, GOa—5, GOa—6, GOa-—7, and 
GOa-s, all obtained from a single ascus, were similarly tested as 
single colonies and in all possible combinations. None of the single 
isolates yielded perithecia, nor did any combination between the 
first three or the last four isolates in the series. Some single col 
onies produced many minute archicarps, just visible to the naked 
eye, which remained undeveloped. All combinations between any 
one of the first three and any one of the last four yielded numerous 
perithecia, generally confined to the edge of the Petri dish in the 
region where the two mycelia met. This experience, repeated sev 


eral times with the same results, constitutes further evidence that 
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Gelasinospora autosteira is not homothalli It is more than prob 


able that had GOa—4 germinated it would have been found to be 


long to the same strain as GOa-l, 2, and 3. the compatibility 
factor having segregated in this ascus in the first divisior 
\ further test was made with Gta—l, 2, 3, and 4, isolated fron 
an ascus containing only four ascospores These were grown 
singly and in all possible combinations with no perithecia resulting 
If the m mad 1j -e corr hat ti 
In any Case it the assumption made earlier is correct, that the 


first tour ascospores Ol this ascus had already escaped at the time 
of isolation, the result of these crosses would indicate that the com 
patibility tactor segregated in the first nuclear division im this 
ascus as well as in the one which yielded the GQOa series 
In Gelasinospora autosteira, as in Gelasinospora tetrasperma (2 

nucle: from the A and B strains probably come together by means 
of somatogamy, no spermatia or conidia having been found in any 
of the three known species in this genus. When two compatibl 


mycelia are mated in a Petri dish, the perithecia which are tormed 


are generally located at some point or points of contact between the 


two colonies, or, in some cases, all along the line of contact (FIG 
tA Perithecial deveiopment is often confined to one or two 
small areas at the margin of the dish on the line of contact between 
the two mycelia. This may be a response to the greater oxygen 
supply at the margin of the dish. In some cases no more perithecia 
develop, but in others, a second crop miatures nearer the center ot 


the dish following more or less the line of contact of the two mycelia 


FIG. 4B) Dowding and Buller (2) state that Gelasinospora 
tetrasperma will not form perithecia in sealed Petri dishes. They 
found it necessary to grow the fungus in open Petri dishes in order 
to induce perithecial formation. Although Gelasinospora autostetra 


" 


ippears to prefer an abundance of oxygen for fruitin 
;, , 
by the location of perithecia near the margin of the Petri dish whe 


| 1 | 
ierial mycelium is very abundant, the fungus is apparently not as 


sensitive to the amount of oxygen present as is Gelastnospora tetra 


sperma since it never tails to produce rithecia closed Petr 
' , 4 
dishes, other conditions being favorable 

At room temperature, near a window mut without the aid 
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Fics. 4-6 A new species of Gelasinospora 


14 days after planting. Archicarps, when formed, usually appear 


in four to five days after planting and are barely visible to the 


unaided eye. The time of perithecial development, however, varies 


considerably and may be correlated with certain parental crosses 


and environmental conditions, as may also be the number of peri 
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Gelasinospora, can be seen best just before the spores mature while 
they are changing from vellow to light brown in color (FIG. 6) 
In the mature spores the wall is so opaque that the pits are virtually 
invisible 

The ascospores are considerably smaller than those of Gelasino 
spora cerealis, the other species with octosporous asci in this genus 


No apiculate spores such as found by Dowding (1) in Gelasin 


spora crealts have been found in the new species 
, 
The ascospores show two nuclei when stained with propion 
1 , 
carmune when still voung (FIG. 6 Young ascospores with single 
, , . , , 
nucler also have been found lhe nuclear situation appears to be 
. , 
sin to that m the other two species of this genus, the two nuclei 
m the ture spore probably being sister nu¢ let | xtensive cyto 
‘ , 
‘ ectiont } e not been carried out as vet 
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\fter this article was submitted for publication, the December 
1949 number of the Supplement Colonial a la Revue de Mycologice 
was received. In an article entitled Quelques Ascomycetes du 
Congo, Dr. and Mme. Claude Moreau describe and figure (pp 


53-55) Gelasinospora calospora (Mouton) nov. comb. This is 


yresumably a homothallic species which closely resembles our 
| 


fungus in its morphology 

Correspondence with Dr. Roy F. Cain of the University of 
Toronto has also revealed that he has an article in press (Canadian 
Journal of Research) in which Gelastnospora adjuncta, consisting 
of two strains, is being described. 

A comparative study of these organisms with ours is necessary 


to establish the validity of Gelastnospora autosteira 
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URNULA CRATERIUM IS POSSIBLY THE 
PERFECT STAGE OF STRUMELLA 
CORYNEOIDEA 


Ross W. Davipson ! 
(WITH 3 FIGURES) 


In the Civilian Conservation Corps program in timber stand im 
provement work, which began in 1933, the Division of Forest 
Pathology became increasingly interested in cankers of hardwoods 
The interest at that time was mainly from the standpoint of formu 
lating methods of disease control. Cultures were obtained of a 
number of the more important canker fungi such as species of 
Strumella, Nectria, and Eutypella and some have been maintained 
in the stock culture collection of the Division of Forest Pathology 


at Beltsville, Maryland, since that time. Strumella canker (caused 


by S. coryneoidea Sacc. and Wint.) has long been regarded as one 


of the more important defects of species of oak and several other 
hardwoods (1, 3, 4,6,8). The perfect stage of the fungus causing 
this canker was not known but has been the subject of speculation 
among forest pathologists. The perfect stage has not been taken 
into consideration in formulating control practices and this may be 
illustrated by the following quotation from Boyce (2) : “If cankered 
living trees with dead or likely-to-be-killed branches or sprouts 
adjacent to cankers cannot be removed, the branches or sprouts 
should be knocked off. . . . Furthermore, all standing dead trees 
with bark on should be knocked down.” This was based on the 
observation that conidia of the fungus develop in abundance on 
infected dead standing trees although it has not been demonstrated 
that conidia are the source of infections. In fact, none of the 
investigators has been able to germinate conidia on artificial media 


(1, 6, 8) 


Pathologist, Division of Forest Pathology, Bureau of Plant Industry 


Soils. and Agricultural Engineering, | S. Department of Agricultur: 
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EVIDENCE OF A PERFECT STAGE OF STRUMELLA 
In December 1948, peculiar fingerlike fungus growths (Fic. 1A 
on an oak log were called to the attention of the writer Chese 


were on oak logs about 5 to 6 inches in diameter which had been 


cut during 1946 in clearing an area to be used for a golf course 
near Fairtax, Virginia. The growths were quite numerous and 
occurred on the under side of the logs where they had been in 
contact with the damp soil or leaf litter. They were dark gray 
q to black, with a white powdery outer surface, about one inch long, 
cylindrical, rounded at the tip, and occasionally slightly enlarged 
at the tip end They were about the diameter of a pencil. On 
sectioning they were found to be hollow above and with an imma 
ture hymenial layer on the inside, suggesting an immature disco 
mycete The bases of the immature fruiting bodies were sur 
rounded by a black hairlike mass of mycelium (Fic. LA 
Isolations from the inner bark tissue on which the fungus was 
growing yielded in 10 cases out of 12 what appeared to be cultures 
{ of Strumella coryneoidea, as shown by comparison with stock cul 
: tures of Strumella from oak cankers that had been maintained i1 


the culture collection for about 15 vears 


Additional sections of oak logs containing immature fruiting 


bodies of the fungus were collected near Fairfax, Virginia, i 
February 1949, and kept outdoors (on March i 0 1949, several 
# the immature sporophores had enlarged at the tip and started 


to split open in a stellate manner (FIG. IB No mature asci were 


present on this date and they did not mature when placed in a 


dan p chamber in the laboratory tor turther deve lopment (FIG. 1¢ 


However, pure cultures were readily obtained by pict 


mo wf <r 
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bits of the hymenial tissue 


Qn April 18, 1949, several opened apothecia were again brought 


nto the Jaboratory, but asc1 were immature, showing only in a fe 

1 | = 
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Developmental stages of rnula cratertm 
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\pr Zo. two ipothecia vere quite wide open ( FIG 1D and a 
cle » sit 1 ASCO pore S WAS obtained Cultures trom the ascospores 
were made on malt and cornmeal agar media (F1G. 1D 
Within the following few days in late April, additional apothecia 
were collected in mature condition (F1G. LE When placed overt 
Petri dishes containing cornmeal agar, ascospores were de, te 
mundanes he spores were sometimes shot out 1m scat 
} ] , ] 
groups ot eight or only one or two spores at a time Cultures 
were readily obtained 
Germination occurred from one end in 3 to 4+ hours in 90 to 100 
per cent of the ascospores shot trom the apothecium. Sometimes 
econd germ tube grew from the opposite end within about 24 
hours after the spores had been deposited on agar. Subsequent 
growth of germ tubes was very rapid. In a 24-hour period the 
rerm) tubes were many times the length of the spore 


CULTURES OF URNULA ¢ 


RATI 


Cultures of Strianella coryneoidea 
rather distinctive and differ consider: 


fungus which the writer has studied 


i light gray dense mat on malt agar. 
sometimes black areas. In test tub 


~¢ 


substratum 2] as described 
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Fic. 2. Cultures of Urnula ; Strumell 


ferent sources is believed to be no greater than would be 


with cultures of a single species from different sources 


!'rnula cultures also developed the black stromatic masses in test 


tube cultures (F1G. 2A) 
Strumella on media containing gallic 


lhe growth and reactions of 


previous paper (5) | hie 


and tanni were recorded Ima ] 
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growth and reaction of cultures of Urnula craterium on these media 


are very similar. Growth rate of both fungi on two per cent malt 


agar at ordinary room temperature of 24° C. is about 50-60 mm 
in diameter, in one week. On gallic acid medium under similar 
conditions it 1s O—-20 mm., on tannic acid about 20-30 mm. Both 


fungi give a strong reaction on gallic and tannic acid media 
Conidia ot Strumella have never been observed to develop in 

pure cultures so none would be expected under ordinary culture 

conditions. They might be induced to form if different types of 


substrata were used 


URNULA IN AREAS WHERE STRUMELLA CANKERS ARE NUMEROUS 


11 
| 
i 


The only sposophores observed in the spring of 1949 were a 
from oak logs collected at the one place near Fairfax, Virginia 
\ search at other places near the District of Columbia, especially 
at Beltsville, Maryland, failed to locate any additional specimens 
Strumella cankers are not known to be common in this general area 

On December 8, 1949, additional material of Urnula was col 
lected on a canker control plot near Oakland, Maryland. In this 
area Strumella cankers are abundant on oak reproduction. Can 
kered trunks that had been felled or that had broken over and 
remained on the ground for several years, contained abundant 
young fruits of Urnula. These were about the same as those col 
lected near Fairfax, Virginia, but were mostly younger and some 
what more cone-shaped, with a broad base, and tapering to a 
rounded tip (Fic. 3). From this material it 1s evident that the 


fruit bodies start to deve lop im the tall, probably in October or early 


November. They appear to develop only on trunks that have beer 
lying on the damp ground for some tim It is believed that 

rnuia rater ‘pi is a commor tungus 1 ither localities where 
iru aq canKers afte prevaient 


; i ; 
In a recent paper Nannfeldt (7) described a new species, Urnula 


vhich has slightly smaller ascospores ind shorter stipes 

tl vertum and grows on grassy slopes or sparse law 
ipparent net ittached to sti ks The new species cle elops dur 
ng the winter vhicl respect it 1s probably similar in habit t 
j rin except that the apothec rye pen up earliet Bot 
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Fic Young sporophores of Urnula photographed on Dec. 9, 1949 


species have the coarse black hairlike mat at their base 


ferium is reported as very rare in Europe 


CONCLUSIONS 


Present observations and studies strongly suggest that Urnula 
raterium is the pertect stage of the fungus causing Strumella can 
kers. Cultures of . craterium have been compared with several 
cultures of Strumella which were originally isolated from canker 
These cultures were found to be very similar 


j 
7 


yp rophore s of 
rnuja start to develop in the fall (October orf November 
mature by the latter part of April or the first par 
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Chey were found in abundance in an area where Strumella cankers 


are common 


This evidence suggests that in timber stand improvement work 
| 


aha) 


cle signed to reduce canker 11 idence, trees with Strut lla cankers 
~ 


should not be cut down and left on the ground 
g 
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DESCRIPTION OF ILLUSTRATIONS 
Fic. 1. Urnula cratertum in several stages of development \. Young 
Oroy re lected in December 1948 B. Sporophores, collected Marc} 
$1, 1949, just starting to spht open at the tip. ¢ The same sporophore 
after being held in the laboratory for several days \sci were 
t ascospores had not developed. D. Sporophores collected April 2 
1949 \ few mature ascospores were present at that date I Mat 
cted April 28, 1949 
} \ ( ltures tf lUrnula raterwn it ifferent stage i deve 
nent Kh. Stock cultures of Stru ! ryneoidea at different stages 
Py ‘ ‘ t te tf 1! Cal ke 
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NEW AND NOTEWORTHY LICHENS FROM 
MT. RAINIER NATIONAL PARK 


Henry A. ImMsuave 
(WITH 


During the summer of 1948 the writer was fortunate in having 
the opportunity to assist Dr. A. H. Smith in a mycological survey 
of Mt. Rainier National Park, in the state of Washington \ num 
ber of papers dealing with the new and noteworthy fungi collected 
there have already appeared, and others are in preparation. The 
purpose of this paper is to discuss some of the new or interesting 
macrolichens. The microlichens will be considered at a later date 

I wish to take this opportunity to express my appreciation to 
Dr. KE. B. Mains, director of the University of Michigan Her 
barium, for making this survey possible, as well as for reading the 
manuscript, and also to Dr. A. H. Smith and J. Hedrick Jones for 
their advice and suggestions in the course of the collection and 


determination of the specimens and preparation of the manuscript 


I am especially indebted to T. E. Hasselrot, Veli Rasanen, C. W 


Dodge, and Ove Almborn for the loan of type material and other 


critical specimens in the course of this study 


A CORTICOLOUS Cetraria IN THE tslandica-GRrouP 


‘his Cefraria was very abundant on the lower branches of small, 
thicket-forming shrubs, e.g., Rhododendron albiflorum and species 
of Vaccinium Also, it grew equally well on the soil around the 
bushes, especially in the more open areas at the higher elevations 
In the literature this plant has been described both as C. islandica 
mod. arborialis and C. tenuifolia var. pseudoislandica {. septen 
trionalis. 

Although this lichen differs markedly from both C. islandica 
and C. crispa (= C. tenuifolia), previous workers have considered 


it to be a modification resulting from its corticolous habitat. Th 
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] ries 1871 p US observed that small forms of ¢ siandica were 
metimes to be found on wood and tic gnificance was at 
tached to the American specimens 
The iterial found on Mt. Raimier was fruiting abundantly and 
rye ctor vere ucle Phe apothecia are marginal, at times 
pitate, rather than subterminal or lated apices as i 
( agndica and ¢ ; fa The ip thec nargins afte not ciliate 
These characters, together with the almost plane, nitidous laciniae 
the complete lack of laminal pseudocyphellae, and the chemical 
reactions (Pd—-, | . clearly show, in the writer’s opinion, that 
this plant cannot be placed as a variety or form under either ( 
islandica or ¢ crisya Also, the Mt. Raimier material clearly shows 


that these differences are not due to a corticolous habitat, t.¢., the 


lichen was equally abundant om shrubbery and on the ground, with 
out any apparent morphological change. When lignicolous, how 
ever, it is fastened to the substratum by black, adhesive discs whicl 
develop from the tips or the margins of the laciniae which come 1 
contact with the bark. (:rowth of the lichen creates a tension o1 
the laciniae fastened to the bark and eventually the adhesive discs 
are pulled away from the substratum These dises persist on the 
elevated laciniae and are characteristic of the species when grow 
ing on bark 

It was, of course, desirable to compare this material with the 
Swedish specimens of C. islandica mentioned by Th. Fries and 
others as occasionally growing on wood. For this purpose, Dr 
lr. EF. Hasselrot, of the Riksmuseum, Stockholm, was kind enough 
to examine the more than 900 envelopes of this group in that 
herbarium and to forward for study the twenty-five corticolous 
specimens, collected by Efr. Eriksson, which he found. Most were 
on stems of Juniperus communis, but some were from spruce and 
pine. Twenty-one were typical C. tslandica, whereas four were 
typical C. crispa. In addition, the writer was able to examine a 
specimen of C. islandica f. rhododendri ( Britzelmayr, Lichenes exs 
aus der Flora von Augsburg, No. 633, Farlow Herbarium, Harvard 


~* 


University), which proved te 


he typical ( islandica The Mt 


Rainier material showed no similarity to anv of these corticolous 


Speci Cl 
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It. may be added that instances of C. crispa growing on wood 
without any apparent morphological change in the thallus are not 
entirely unknown in North America, as the writer has collected 
specimens on low juniper branches and on wood debris along the 
shores of Lake Michigan and Lake Huron in the state of Michigan 

In view of the information presented here it is concluded that 


both C. islandica and C. crispa are able to grow on small stems 


and branches, stumps, and old wood, without any apparent mor 


phological change, and that the lichen known as C. tslandica arbori 
alis, which has been viewed as a modification of C. islandica due 
to its corticolous habitat, differs from both C. tslandica and ( 

crispa by a combination of characters such as the position of 
apothecia, the lack of laminal pseudocyphellae, and the chemical 
reactions. Consequently, it cannot be considered as a variety ot 
form under either of these species. 

The question of nomenclature merits special consideration. The 
first published name was C. islandica modification arborialis (con 
ditional nomination) Merrill. In addition to the peculiar designa- 
tion, the following facts should be noted: 1) no type specimen was 
cited; 2) the description was based on two different collections, 
representing two distinct species, as shown by Howe (1915) 
Following the International Rules, Merrill’s publication of the 
epithet arborialis cannot be considered valid. 

The second publication of this name was by Howe (1915). 
Again, several facts may be noted: 1) the composite nature of 
Merrill's description was corrected ; 2) a type specimen was desig- 
nated; 3) the rank given to this name remained that of modifica- 
tion. Howe's use of the term modification may be explained by 
the following quotation (1915, p. 219): “It is evidently a modi- 
fication as Mr. Merrill called it, caused by the corticoline sub- 
strata, a more or less accidental result of environment... .” He 
concludes by saying “further material of this interesting modifica- 
tion may prove to argue its acceptance as a variety or even species.” 
In the writer’s opinion this cannot constitute valid publication as 
Article 37 of the International Rules (Camp et al., 1947) says 
‘A name of a taxonomic group is not validly published unless it 


is definitely accepted by the author who published it. A name pro- 
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posed provisionally (nomen provisoriun In anticipation of the 
eventual acceptance of the group or of a particular circumscription, 
position or rank of a given group, or merely mentioned incidentally 
is not published.” 

Phe use of the combination C. is/andica var. arborialis by Zahl 
bruckner (1930, p. 333) without any comment or without citing 
a particular description does not seem valid in view of the fact 
that Merrill's original description was a composite, based on two 
clistinct species 

Finally, the epithet septentrionalis, used at the torm level by 
Kasinen, 1s not available tor use at the species level, due to the 
existence of Cetraria septentrionalis (Ny) \lmqu., a synonym of 
C. chrysantha Tuck 

In view of these considerations it is necessary to propose a new 
name tor this species. One which indicates its subalpine habitat 


is deemed suitable 


Cetraria subalpina sp. nov. Fic. | 


(. tslandica m. arborialis Merrill, Bryologist 9 (1 j 1906 
slay du ad Var. a? hoy rails Zahlbr " Cat | Ct) [ TI\ 6 333 1930 
C. tslandica var. pseudoislandica t. septentrionalis Rasanen, Ann 


Mo Bot (,ard 20 9 1933 (tv pe seecl) 


Thallus lacimiato-lobatus, lacinus cartilagineis, procumbens ad erectis, ob 
tort irregulariter ramosis, superne et subtus glaber, nitidus. Margo laci 
miarum tere spims, Color pallidus, pallide castaneo-umbrinus livace 
wmbrinus vel subfuscus. Pseudocyphellae longae et angustae, in marginibus 
Rhizinae desunt. Soredia et isidia desunt \pothecia 2.5 mm. lata, i 
margimbus lacimarum; margo apotheciarum non ciliatus. Sporae subg! 
hbosae, dian 4$3-6.4 w Ihallus extus et intus K K(C) , c | Pd 


Specimen typicum in ramis, 6000 ft., Mt. Rainier National Park, Washington 
U.S. A., Imshaug 1876, in Herb. Micl 


Challus composed of densely tangled, twisted, irregularly divided, 
prostrate to erect laciniae. Laciniae cartilaginous, glabrous, niti 
| 


dous; plane or with prominent central groove, occasionally with 
two grooves separated by a central ridge, but not canaliculate 
connivent as in C. crispa; never expanded, main branches +.0—6.5 
mim. across, tips 1.0-1.5 mm. across; margins + spinulose. Color 
very variable, pallid, greenish-olivaceous, olivaceous-fuscescent, 


earth-brown, rich chestnut brown, or combinations of these: lower 
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Fic. 1. Cetraria subalpina. Upper, corticolous; lower, terricolous 
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surface generally lighter than upper surface, often pallid. Pseudo 

cyphellae inconspicuous, marginal, long and narrow. Rhizoids 

none. Soredia and isidia none \pothecia marginal, originating 

from upper surface of laciniae. Disc buff to light brown, 2-5 mm 

across. Margin at first prominent, inrolled, at length disappearing ; 
scalloped ; not ciliate. 

Thallus 150-220 thick; upper cortex scleroplectynchymatic, 
uncolored, 25-32 uw, with cuticle c. 3 2 thick; algae bright green, 
spherical, 8-11 » in diam., in + continuous zone 30-45 » thick, also 
scattered in medulla; medulla of loose, pachydermatous hyphae, 
colorless, white in reflected light, 50-70 » thick; lower cortex simi 
lar to upper cortex. Hymenium colorless, yellow-fuscescent above, 
50-80 w; asci subcylindric to narrowly clavate, 35-52 * 8.4-12,7 p; 
spores 8, subspherical to irregular, 4.3-6.4 » across; paraphyses 
simple, unbranched, c. 2.2 » across, apices not capitate ; hypothecium 
colorless, Os &2 ph. 

Chemical reactions: Thallus Pd—, J—, K—, K(C)—, C 
medulla Pd—, K—, K(C)—, C—, J—:; asci J] + (blue) above. 


Habitat: On branches of small shrubs, e.g., Vaccinium spp. and 
Rhododendron albiflorum, and on the soil beneath them. Also, 
occasionally on shaded, mossy banks 

Distribution: In the Olympic Mountains and Cascade Mountains 


of Washington (U. S. A.), in the Selkirk Mountains of British 


Columbia (Canada), in the Northern Rockies (Canada), and in 
northern Alaska 
Specimens seen: Alaska: Pt. Barrow (Lehnert's collection, U. of M 
British Columbia: Glacier-——(Fink 4916, I { M.), beside Great Glacier 
6500 ft. (Fink 5909, U. of M.), Hermit Mt., 6000-7000 ft Fink 5768 & 
797, U. of M.); Golde Kujala, Herb. Mo. Bot. Gard. No. 69142—typx 
pecimen of C. tenwfolia var. pseudotslandica tf. septentrionalts Ras’ net 
Yoho Nat'l Park—Yoho River below Lake Duchesnay (Imshaug 6728) 
\lberta asper Nat'l Park—ridge opposite Angei Glacier on Mt. Editl 
Cave 6200 ft. (Imshaue 7033 & 7037 Washington: Olympic Mts 
bh Humes Glacier, 5000. ft. (Frye 14, U. of M.), Hurricane Ridge, 5500 ft 
Smith 2358, U. of M.), Crystal Ridge (Smith 14980, N. of M.), Sol 
luc Hot Springs District (Eyerdam 1553, U. of M.); Mt. Rainier 
Nat'l Park—(Plitt, Aug. 1918, U. of M.), Longmire Springs (Fink 4801, 
{ f M.), Hidden Lake Trail, 5500-6000 ft. (Imshaug 261, 263 and 
67 summit of Yakima Peak, 6200 ft. (Imshaug 484), Kotsuck Creek 
$500 ft. (Imshaug 131), eastern slope of Cowlitz Divide, 3000-4000 ft 
In i 155), Eagle Peak Trail (Imshaug 1567), summit of Chutla Peak 
6000 ft. (Imshaug 1623), Nisqually River Mining Camp, 2900 ft. (Imshaug 





l iM University Herbarium, University of Michigan 
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1385), Reflection Lake, 4861 ft. (Imshaug 1074), Lake George Trail, 4000 ft 
(Imshaug 1940), Mt. Wow, 6000 ft. (Imshaug 1876—type), Cataract Falls, 
4100 ft. (Imshaug 510). Oregon (?):* Cascade Mts. (Hall, 1871, Farlow 


Herb., Harvard Univ.) 


2. Pseudocyphellaria rainierensis sp. nov. Fic. 2. 


rhallus 1-2 dm. latus, fragilis, laciniato-lobatus, pallide virido-cinereus 
laciniis (1)3-8 cm. longis (0.7)1.5-3.0 cm. latis, imbricatis, marginibus 
erosis, coralloideoisidiosis, superne plus minusve foveolatus, glaucus, subtus 
fere ad apicem dense tomentosis, obscure fuscus, apicibus pallidis vel pallidi 
oribus. Pseudocyphellae densae, irregulariter verruciformes, albae Algae 
virides, globosae, diam. vulgo 6.4-10.64. Pycnoconidia bacillaria, recta 
4.2-5.4 = c. lw. Apothecia desunt. Thallus K + intense lutescens, K(C) 
C—, J—, Pd—; medulla K—, K(C)—, C—, J—, Pd Specimen typicum 
in cortice, 2400 ft., Mt. Rainier National Park, Washington, U. S. A 


Imshaug 598, in Herb. Mich 


Thallus large, 1-2 dm. across, brittle, laciniate-lobate, pale green 
ish-cinereous. Laciniae (1)3-8 cm. long, (0.7)1.5-3.0 em. broad, 
imbricate ; apices broadly rounded, incised crenulate ; margins erose 
to crenate-lacinulate, bearing abundant, coralloid isidia; surface 
unevenly impressed to foveolate, glaucous, occasionally with iso 
lated clusters of coralloid isidia (not limited to cracks or other 
injuries, although especially abundant in such areas), endotrophic 
cephalodia occasionally visible as low warts above surface. Lower 
side pale buff to brownish yellow towards center, tomentose to 
the margin; tomentum usually dense, pale. Pseudocyphellae con 
spicuous, dense, white, 0.2-0.6 mm., verruciform or flattened, mar 
gin indistinct. Pycnoconidangia, when present, prominent, super 
ficial, immersed, with the visible part black. Apothecia not seen 

Thallus 0.3-0.4 mm. thick. Upper cortex 38-50 p, yellowish 
brown, paraplectynchymatous; cells (KOH) rather indistinctly 
arranged in c. 6 horizontal rows, 5.3-7.5 * 3.5-4.3 », elongated 
horizontally, moderately thin-walled. Algal layer 37-45 »; algae 
green, 6.4-10.6m in diam. Medulla gray, 215-235 »; hyphae 
intricate, 3.8-4.2 », leptodermatous, not granular. Lower cortex 
yellowish-brown, 32-44 », cells similar to those in upper cortex 
Khizinae fasciculate, pale yellow-brown, c. 125, long; hyphae 
6.4-9.5 4. thick, thin-walled, indistinctly septate. Endotrophic 
cephalodia with blue-green algae. Pycnoconidangia 0.4 x 0.3 mm. ; 
pycnoconidia bacillar, straight, 4.2—5.4 x c. 1 pw. 

Chemical reactions: Thallus K + (intense yellow), K(C) 


C—, J—, Pd—; medulla K—, K(C)—, C—, J—, Pd 


2 The word Oregon on the label probably refers to the Oregon Territory 
and the specimen could have come from what is now the state of Washington 
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Habitat and distribution 
of from 2300-2700 ft., Ohanapecosh 


Imshaug 598 type, Ohanapecosh River al 


Creek, Imshaug 


Creek, Imshaug 


Discussion: This species, 
but differs principally in the presence of pseudo 


Lobvarta oregana 
cyphellac 1 the 


KOH-reaction 


large t 1¢ 
coralloid 1s) wm 
ilgac are sin 


/ 


are also at variance 


4 Pseudocyphellaria raimterensts 


On bark of alder and fir at elevations 
River above Panther Creek, 
hove Laughing Water 


22; Nisqually River, Imshaug 1362; Tahoma 


38 


in many respects, reminds one of 


under surtace, although the color, texture, and 


Points of similarity are the 


veolate upper surface, extreme brittleness, and 


\lso, the endotrophic cephalodia, with blue-green 


to those described for L. oregana by Schneider 
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(1897, p. 538) Che large size ot /’seudocyphellaria rainierensis 
and the diagnostic characters mentioned above prevent its contu- 
sion with any other North American lichen. Cyanisticta Hooker 
var. septentrionalis Risanen (1933, p. 17) appears similar from 
its description. .A study of the type specimen, however, showed 
that it differs in its much smaller size and in the questionable pres 
ence of white pseudocyphellae, as well as in the nature of the algae 

Pseudocyphellaria rainierensis should be looked for in the 
Olympic Mountains of Washington, U. S. A., and the Selkirk 
Mountains of British Columbia, Canada. It will most likely be 
lumited in its distribution to these regions of heavy precipitation 


in our Pacific Northwest 


\LECTORIA ALTAICA (Gyel.) Ras., Ann. Bot. Soc. Zool.-Bot 
Fenn. Vanamo 12 (1): 34. 1939 

spinulosa Ahiner, Ann. Bot. Soc. Zool.-Bot. Fenn. Vanamo 
9 (1): 35. 1937 (nomen nudum) 

karelica Ris., Ann. Bot. Soc. Zool.-Bot. Fenn. Vanamo 12 (1): 
34. 1939. 

altaica var. spinulosa Kas., Ann. Bot. Soc. Zool.-Bot. Fenn 
Vanamo 12 (1): 34. 1939 


Bryopogon altaicus Gyel., Vista 2: 106 937 


Original description: “Thallus erectus, usque ad 4 cm longus, 
sat opacus, ad basin nigricans, versus apices pallidus K + flavus, 
C—, KC + flavus dein celeriter evanescens, P + citrinus deindeque 
rubescens, in partibus nigrescentibus K—, C—, KC-—, ramis 
divaricatis non rectangulis, rariter subrectangulis instructus, sore 
diosus, soredtis lateralibus, maculiformibus, sat elongatis vel sub- 
rotundatis, albidiis, maculis sorediorum vulgo latioribus sicut ramis, 
ca. O-1:0-0,6 mm magnis. Pseudocyphellae desunt.  Sterilis 
Species sectionis Ochroleucae Gyel.—Similis Bryop. Berengeriano 
(Mass.) Gyel. sed thallus K + et KC +, ete—U. S. S. R., Si 
birien, Altaigebirge, leg. N. N. Lawrow, comm. M. P. Tomin, 
no. 20 (Typus in hb. mus. Budapest ).” 


Figures: Acta Phytogeographica Suecica XIII (1940), Pl. 3. 

Discussion: This dlectoria has previously been reported from 
North America only from Maine (Degelius, 1940) and North 
Carolina (Degelius, 1941). Outside of North America it appears 


to be widely distributed in boreal regions. Ahlner (1940) reports 





mae 
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it from the Ural Mountains, Siberia, Middle Europe and Scandi 
navia. In view of the fact that the species of the genus Alectoria 
have been badly confused in North America, the original descrip 
tion of 1. altaica, generally unavailable to American students, has 
heen reprinted. In all probability this species is widely distributed 
in boreal North America 

A. altaica is well characterized by its erect to short pendulous 
habit, the dull, bicolored filaments, the soralia, when present, 
heing farmose, the divergent fibrils, and the KOH + (yellow) re 
action. A. nidulifera (= A. chalybeiformis amer. auct., non. Lichen 
chalybeiformis Linn.) is wiry cespitose, lustrous, not bicolored, and 
the soralia are covered with spine-like isidia. A. bicolor is lustrous, 
bicolored, esorediate and KOH-—. A. jubata var. prolixa is lus 
trous, pendulous, lacks the divergent fibrils and is KOH A 
implexa is lustrous, pendulous, pale, lacks the divergent fibrils and 
is KOH + (yellow). 

The Mt. Rainier specimen is sorediate and sterile. It was col 
lected on the bark of Abies along the Nisqually River, at an eleva 


tion of c. 2700 ft . Imshaug 1364 


University Herpartum ANb Dept. or Botany, 
UNIVERSITY OF MICHIGAN, 
ANN Arpor, MICHIGAN 
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A NEW SPECIES OF DERMATOCARPON 


Henry A. IMSHAUG 
(with | FicuRE) 


During the summer of 1948, while travelling through Yellow 
stone National Park the writer collected an interesting Dermato 
carpon. This lichen formed loose, subspherical mounds on soil in 
a sage brush desert association near the northeast entrance to the 
park. The unattached mounds gave the appearance of being able 
to drift with the wind in dry seasons, thus resembling the familiar 
tumbleweed. In this habit they remind one of Parmelia molliuscula 
and Lecanora Haydenti, both characteristic of arid regions of 
Western United States. Cetraria islandica {. vagans, described 
from the desert regions of Siberia by Savicz (1911, p. 51), is alse 
similar in that it forms loose, drifting, spherical mounds. 

While examining the collections of Cornicularia in the Farlow 
Herbarium, Harvard University, the author was surprised to find 
a collection of this Vermatocarpon from Mt. Aylmer in the Cana 
dian Rockies. It was distributed by Macoun as No. 105 of Cana 
dian Lichens. Howe (1915, p. 225) says of this number : “appears 
to be abortive or degenerate material” of Cetraria Richardsonu 
Although Howe locates Mt. Aylmer in British Columbia, the only 
Mt. Aylmer the writer is able to locate is in Alberta, on the eastern 


boundary of Banff National Park, just north of Lake Minnewanka. 


An epithet indicative of its drifting habit is deemed suitable for 


this new species 


Dermatocarpon vagans sp. nov. Fic. | 


Thallus foliaceo-fruticosus, iteratim laciniatus, laciniis primariis 3-6 mm 
latis, convolutis, apicibus tenuissimis, irregulariter ramosis et crispatulis 
superne plus minusve glaber, pruinosus, siccus spadiceus, madefactus vires 
cens, subtus obscurus vel ater, papillosus. Perithecia immersa, ostiolis nigris 
Sporae ellipsoideae, 11.0-15.4 * 6.2-7.54. Thallus et medulla K—, K(C) 
C—, J—, Pd—; gelat. hym. J + obscure caerulescit. Specimen typicum in 
solo, Yellowstone National Park, Wyoming, U. S. A., Imshaug 15, in Herb 
Mich 











Fi 
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Thallus large, 2-4 cm. across, foliose-fruticose, forming sub 
spherical, unattached mounds on arid soil. Thallus irregularly 
and deeply laciniate, not in one plane, laciniae projecting at various 
angles; ends of main laciniae repeatedly dissected and the many 
lacinulae strike out at all angles, resulting in small tight balls at 
ends of main branches. Laciniae convolute, main divisions 3-6 
mm. across (dry), apices c. 0.5 mm. Upper surtace glabrous to 
minutely rugose; scattered areas white-pruinose; when dry date 
brown, green when moistened. lower surface, rarely visible due 
to convolute nature of the laciniae, brownish-black, densely papul 


1 ] ] 


lose Rhizoids none Soredia and isidia none Perithecia nu 


merous, immersed, ostiole black, minute Pycnoconidangia not 


observ ed 





Ir ] Dermat irpon I nS 


Phallus 0.4-0.6 mm. thick. Upper cortex 23.5 30.0 pw, plectyn 
1 


parenchymiatic, colorless to pale Muscous above, Celis Ist diametric. 


thin-walled, 5.3-8.5 », formed from vertical hyphae. Algal layer 
80-120 » thick; algae pleurococcaceae, globose, diam. 7.5 10.5 pu 
Medulla lax, 200-325 w thick, hyphae intricate, thin-walled, 2.2 
2.6 p Lower cortex 40-85 yu thick, plectynparenchymatic, cells 


isodiametric, thin-walled, 6.4-10.6 », formed from vertical hyphae, 
interior cells colorless, outer ones (forming papillae) brown. Peri 
thecia immersed, + globose, pallid to pale rose, diam. 250-300 p, 


wall 40-80 » thick, formed from longitudinal hyphae, margin of the 
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ostiole obscure Paraphyses indistinct, soon gelatinized (sci 
subcylindric, 54-00 x 13-15. Spores 8, in two rows, hyaline, 


ellipsoid, granular, non-septate, 11.0-15.4 * 6.2-/7.5y (length 


breadth-coethcent 1.7-—2.3 uw, average 2.04), membrane thin 
Chemical reactions: Thallus and medulla K—-, K(¢ ( 


, Pd gelat. hym. | + (blue 


Habitat and distribution: Growing loose on ; 
in northeast corner of Yellowstone National Park, Wyoming, June 
23, 1948, Imshaug 15—-type; growing over moss, 8000 ft., Mount 
Avimer, Alberta, Canada, Macoun, Canadian Lichens No, 105 


(distributed as Cetraria odentella | \cl 


Discussion: Dermatocarpon vagans is neat lum and 


should be compared with it and the other large-lol species 
the section Entosthelia. 2. muiniatum itself 3 idespread and 
variable plant, characterized by ; gene rally prumose upper surtiace, 


1 


lower surface without rhizoids, and th lor unchanging when 


moistened. It may be monophyll or po villous, varving trom 
a somewhat imbricate condition toa red lobes (vat 
complicatun or to a compact cushion of ma small, densely 


j 


hese polyvphvllous torms are 


congested lobes Val Pani } 


i} 


my 
wet! surtace oti eit 


otten mistaken for aqgualicun Lhe k 


from vellow-fulvous to tuscescent or black 


atum varwve 


In texture, t wer surface varies from smooth or rugose t 


reticulate ned (\ fulvofuscul or may be papillose (var 


{ 
thre 1 


papilosui t 1 ie ‘ | lorm which present vrTreatest 
difficulties Ithough not ognized ‘ink (1935), D. mini 
y\ \lag 


arum vat f sain fas been reported tron ington 
nusson (1932) and from New Mexico by Bouly de Lesda‘n (1942 
D. moulinsii var. subpapillosum Fink apud Hedrick (1933, p. 306) 


would appear from a study of the type specimen, which is rather 


meager, to be this variety. 1). vagans, aside from its habitat and 


gross appearance, differs from 1). miniatum wu 


changes to green when moistened 
, 


D. reticulatum Magnusson (1932, p. 18), described from the 


i¢ 


Upper Nache s River Region in the Cascade Mts. of Washington, is 


ey 


still incompletely known. It differs from D)). miniatum var. pa; 


1 . 
1 coor to 


/osum in its reticulate under surface and in the change o 


green when moistened \lso, the under surface in ). reticulatum 
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seems to be more furturaceous or granulose than papillose. Speci 


mens of a collection from Tipsoo Lake, Mt. Rainier National Par 


near the type locality ade by the writer (Imshaug 220 
determined b show considerable variability in the 
prominence ) l : i In some they may even be 

While the thallus of t ype specimen was described as 150-250 p 


in thickness, thinner th: n D). miniatum, the writer's specimens 


, 
1 ot this and 


are 400-000 » tn thickness More material is needed 


the other papillose lorms to ascertain the true re lation ships 


vagans differs from 1), reticulatum in the lack of prominent rugac 


and in the more strongly papillose lower surface, in addition to 


habitat and ZTOSS appearance 


lhe following key to the large-lobed Dermatocarpons of the 


lia summarizes these differences The distribu 


section Entosthe 
tions given have been compiled from North American material in 


the University Herbarium, University of Michigar 


\. Lower surface smooth or wrinkled 


B. Thallus green when moistened, not pruinose; generally on wet or 


inundated rocks DD). aquaticum 


(New England, Que., N Ont., Mich., Wis« 
Ohio, Md., D. C., Ark., Colo., and Was! 


ichanged when moistened, pruinose: on exposed rocks 


LD). mintatum 


j 


(throughout the United States and Canada) 


wer surtace furfuraceous or papillose 
ock; thallus * plane not 
Unchanged when moistened; lower surface without 
prominent ruga¢ 1). mintatum var. papillosum 
Wash Ore., | laho, B. ¢ 


Manitoba, Mont and Colo 


j 1 


Olive-green n moistened surtace with prom 


i reticuiatum 
(Washingtor 


deeply laciniate, cor 


D. vagans 


inent rugae 


Wyoming and Alberta) 
'), moulinsn 


Wast 


Washington specimens of D 
are from Mt. Rainier National 
2.5-7.0 cm 


usual for the species (thallus 
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across, 250-400 » thick) and with long (1.5-3.0 mm.), branched, 


pale yellow-brown to black rhizoids. Also, the lower surface has 


plates of supporting tissue similar to that in LU mbiliwaria Muhlen 
hergiit. Duplicate material of No. 178, however, was determined 
as LD). moulinstii by Magnusson. The large size and the branched 
rhizoids suggested DL). vellereum Zschacke (1934, p. 638) but the 
rhizoids, although branched, are not densely coralloid, as in Elen 
kin’s Lichenes Florae Rossiae No. 49a (Univ. of Mich. Herb.) 

| wish to take this opportunity to express my appreciation to 
Dr. A. H. Magnusson, Goteborg, Sweden, for the determination 
of specimens and to Dr. W. L. White for the use of the facilities 


of the Farlow Herbarium, Harvard University 


University HerpariumM AND Dept. or Botany, 
UNIVERSITY OF MICHIGAN, 
ANN Arpor, MICHIGAN 
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SOME LEAFSPOT FUNGI ON WESTERN 
GRAMINEAE. V 


RopERICK SPRAGUE 


This pape! continues a series Of CGIscussIOnS and cle scriptions of 


fungi found on the grass family in the far west (10 


VISCOMACULA gen. nov 


congregatis 


brevibus cylindr 


‘ , } 1] 
living leaves, grouped in extensive shallow 


} 


masses, valine, short evlindri 


1 


11 the appreciably thicket mivcell 


, 
relatinous spore masses 


Viscomacula aenea s}). no’ 
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of a wide central septum or rarely 2 such cleared spaces, but no 


true cross walls seen, (5.6)6—-9( 10 < (1.4)1.6-2.0(2.3) pu 


Habitat in living leaves of Poa ampla along a stream-side meadow 


Ig 
below Loveland Pass and about 10 miles up U.S. Highway 6 from 


Silver Plume, Colo Type is A. S. 20,538, consisting of about 12 


leaves ot which only 4 or 5 are good material 


This fungus, collected at an elevation of about 9500 feet, is 
an active parasite, causing well-defined spots on leaves in part of 
the somewhat scanty type It is distinct from: anything else which 
we have seen lhe Iruiting pad is too well-cdevel | Laor Rhyncho 
sporium orthosporum Caldwell and ‘ts : n onan 
. hz oO +} ’ . P ! ‘ 4 1, ‘ 
what gelatinous spore Mass CIstinguisnes | 
masses of Rhynchosportum It renmds 
Gloeocercospora sorgi D. Bain at iKdy., but the spores in ti 
Colorado tungus are utter'y Ciffere Iso aiffer radically 
from Ramulispora Its detinne monilaceous pature tends to ex 
clude it trom Glo OS Porites, { ey it t ul al }ina 
Merr. has larger spores, 10-14 


~ 


The fungus ts apparently an uncommon 
alpine grasses. The region, about 10 mik 
Colo., along U. S. Highway 6, was a fa 
sub-alpine leaf spots 

MATERIAL on Deschampsia atropir pus 
[‘ogan Pass, Mont., was partly destroyed by insects in the packet 
before examination was completed. Spores were still present, but 
no fruiting bodies remained The spores were of one species 
They may represent a fungus of mycological interest because the 
insect-riddled lesions indicated that the remaining fungus may have 
originally caused the spot. The spores are pale brown, elliptical 
evlindrical, 8.5—14 « 4.2-5.7 » (FIG. 1, 4). Further material is 
needed to determine whether this fungus ts only a saprophyte on 
the insect frass or is a parasitic fungus. If pyenidia were present 
(Sphaeropsis), they certainly were completely destroyed. If it ts 
a member of the micronemae of the Dematiaceae of the Monil 


iales, a new genus would need recognition 


Stagonospora spartinicola sp. nov 


Maculis incoloratis v. stramineis, elongatis; pycnidius obscuris, immersis 


sub-globosts parencl 


ymatis, brunneis, ostiolatis, 150-2804 diam.; pyen 
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cylindraceis; constrictis ad septa, utrinquc 


valinis, 3-5 septatis, 40-47 * 6-94 


folus vivis et emortuis Spartinae pectinatae Lk., prope Wiltor 
B.P.1. 80,798, Sept. 14, 1941 (type) et Madison, Wis 


Amer. Bor | 


sreem \ueg 5 1949 

none or when present stra lor, drab, taintly buff or 

OO * 1.5 m lian pycnidia immersed 
} 


lativels large ostiole visible through the 


‘ 
in the host epidermis, sub-globose to moderately flattened or ellip 
} 


tical in outline, thin walled, parenchymatous, pale brown becoming 
nearly hyaline in the vicinity of the ostiole, 150—280 » diam. ; pve 


light tan, elongate p to 
but with a re slight rupture 


’ 


ta, ends rounded but one 


so than the other, contents coarse including 


nospores viindrical, constricted at the sep 


more reg 


chlorinous guttula, 3-5 septate, 


< 
; 


i 
me or dead CAVES OF 5 


; 


\ 


and Madison. Wisc 


This fungus is characterized | i sunken, flattened, pale 


colored pyenidia and he evlindrical spores (FIG 1B which are 


' , 
iaryer li ti . a vervatula Sacc. to which they show cl 
relationship m Phragmites has spores 35-38 


5.0 pn, but some ; as long as 5 torla arundinacea 


} 


has 


spores 60-70 K 5-Oy. They are ier and narrower 


the lungus on Spartina We hz ‘ been reluctant to consid 


tungus as undescribed becaus« complex of related form 


Coarse 1 irsh grasses Ihe sf lOoTmMs mvoive a con 


t only St 

\ detailed study 

cola has wider, coarser spores thet 
from North Dakota, which w: apparently 


nented by a Iragment sent by 


lesions in this iterial 
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ADDITIONAL SPFE¢ 


( ROSPORA Speg \ Was 
pla Merr. below Loveland Pass on U. S 
Silver Plume, lo., bv the writer, Fischer. 
20.537 le or two dark brown pyenidia 
guns occurred iW fawn 
The spores (Fic. 1C 
saprophytic material of nNacrospora on Stipor 
Calitornia (9) in that most, but not all. of them wer 
ylindrical and blunt, even at the smaller end They 
wider (3 lO, compared with 6.6-88 u but not 


+} 


21-26 p han the California 


+26 mu, compared with 
1 ] . > 

Since some of the Colorado spores were pointed at the 

} 1 f . ‘ sed : ‘ 

and typical ot 4. macrospora, it is questioned if this 


1 
it 


collection warrant eparating trom the California specimen pre 


viously discussed 
LCLONOST PA 7 a ICIOR SACE and He r] Is not uncommon as 
] 


| and other grasses in western mountains 


ha usually has 1 septate, short, thick, spores 


uch we believed might be Ascochyta stipae Died On 


ng further, it became evident that Diedicke (2) illustrated 


fungus His fungus had thick-wall spores, whereas, 


¥” has thin-wall spores and a strong constriction at the 


as arranged tor separation trom the 
yer and a description prepared. Further study showed 
parasitic summer material devel yped shorter spores (FIG 


ll gradations were found. It is apparent that St. sir 
r var. andropogonis Sa and our material or 
mountain grasses can just as well he grouped t 
« well, however, to publish an English desc riptior 


leveloping phase on Stipa, since it differs som 


riginal description of the 
nent but scattered 
w color; pyenidi: 
150-200 » dian 


, , 
l, strongly cot 
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stricted at the central septum, sometimes each halt again partially 
divided by developing septum, guttulate, l-septate phase 17.5-26 


6.5—9.5 pw, 1- to 3-septate phases occur on dying leaves, 24-31 x 9 
11.0 4, hyaline Differs from winter material and from var 
andropogonis in having less robust spores 

Hab. in living or necrotic leaves of: Stipa columbiana Macoun, 
Medicine Bow Nat'l For., Wyo. (A. S. 20,153); S. columbiana 
var. nelsoni (Scribn.) Hitche., Mt. Shasta, Calif., Utah; S. lem 
moni (Nasey) Scribn., Malheur Nat'l For., Oregon; S. lettes 
manit \Niasey, Skyway, Colo.; S. occidentalis Thurb., 10 miles 
n.w. of Sisters, Oregon (A. S. 20,511); S. virtdula Trin., North 
Dakota; S. wiliamsit Scribn., Medicine Bow Nat'l For., Wyo 
(A. S$. 20,526); Stiporysopsis bloomeri (Boland) Johnson, Mt 
Whitney, Calif 


While the material on Stipa, which was found on living leaves, 
is typically that of a large-spored species of Ascochyta, we have 
found spores in pyenidia on dead leaves of Stipa that are longer, 
broader, and with 3 septa forming. These spores are very similar 
to immature ones of Stagonospora simplicior. St. simplicior is a 
common saprophyte on a number of grasses (10) but is not infre 
juently now found to attack healthy plants. Greene has collected 
material of Sf. simplicior {. andropogonis, on several hosts from 
Wisconsin, that appeared to be actively parasitic. The living leaves 
harboring the Ascochyta phase of the Stipa collections have very 
evidently been invaded by the fungus. Saprophytic material, how 
ever, occurs on darker dead leaves in Stipa colum/iana and S 
lettermanni The pyenidia on S. lettermanti contain spores 24 
30 X 9.0-10.8 ». Those on S. columbiana have very similar spores 
24-31 « 9-11 p 

Stagonospora simplicior on Melica bulbosa (¥1G. 1D) was grow 
ing with Septoria nodorum Berk. in tawny spots on living leaves 
and sheaths collected by G. W. Fischer at Waterton Lakes Nat'l 
Park, Alta., Aug. 7, 1949 (A. 5S. 20,504). While S. nodorum was 
more abundant in the lesions than the Stagonospora, both wer 
apparently parasitic. The spores of the Stagonospora were coarsely 
evlindrical, strongly constricted at the first, later at the third septum, 
somewhat blunted at the ends, the contents coarsely granular but 
hyaline, 26.8-36 K 9.8-12.8p (FIG. 1D). The pyenidia were mucl 


larger than those of S. nodorum (about 150 180 pt as ¢ ontrasted witl 
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9-140 x), but otherwise they were similar 
spots The Stagonospora spores, however, 
trom the \ la as did the much smaller 
nores 
We also have some material on /estuca 
av, Colo., with vellow spores 
brown leaves on living plants 
or and similar to another collectior 
from Skyway (10 \ collection 
Pull nan, \\ ash. ( FIG 
chyta hy nivse lt and 
shape 
although they were 
Vid an | resemble ! ( louae 


1 
| 


yraminea \ combination 


Was made else where (11 
via stipas Gonzalez Ir ivOso (3 


the retore, 


wuplicior, /-15 * 3S ' 


rORIA, TRITICL Rob. in Desm. was found on dead leaves an 


of rve plants (Secale cereale | co 
soil at Shelton, Wash., June 23, 1919 
ilso affected with Ophiobo ts 


nia solant Kuehn, bot! 
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the base (Fic. LE). The spores were only l-septate, 21-28 3.8 
4.8. They are, therefore, shorter and broader than 5. avenae on 
oats. The pycnidia are comparable, however, light golden brown, 
90-130 » diam., borne in typical lesions. This fungus could, of 
course, be classed as a l-septate phase ot Stagonospora arenaria 
Sace., but this fungus appears to be less frequently encountered 
on the Agrostideae than on the Hordeae of the Gramineae. S 
av‘cnae was seen on Agrostis exarata Trin. from northern Idaho 

SEPTORIA ARUNDINACEA Sacc. was found on dead leaves of 


Deschampsia caespitosa (L.) Beauv. on the shore of Priest Lake, 


Ida., by the writer and Mary Sprague (A. S. 20,542). The spores 


in this material are very large, 60-92 * 4.8-0.0 4, slightly tinted, 
with small oil drops. They were bacillar, somewhat squared at 
the ends, slightly to scarcely constricted at the 3-6 septa, and some 
what brittle. The pycnidia were large, sometimes multilocular witl 
1 to 3 ostioles, strongly erumpent. This tungus is closer to Sep 
toria than to either Phacoseptoria or Hendersonia. This material 
is the first which | have seen from western America, although it 
probably is common on coarse marsh grasses in the eastern United 
States 

I doubt if the fungus ts actively parasitic on Deschampsia caespt 
tosa, a host resistant to most fungi 

\SCOCHYTA BRACHYPODIT (Sydow) Sprague and A. G. Johnson 
(11) was found on Andropogon scoparins Michx. near Flagstaff, 
\riz., by Sprague, Fischer, and Meiners (A. S. 20,543), on overt 
wintered leaves. The spores had pointed ends as in North Dakota 
material on .dnudropogon. The collection represents an extension 
of range and host tor the fungus 

SCAPHIDIUM BOUTELOUAE Clements was collected on Bouteloua 
curtipendula (Michx.) Torr. by W. G. Solheim and Ragnhild 
Solheim from the Santa Catalina Mts., Ariz. (Rocky Mtn. Herb 
2447) and Silver Citv, N. Mex. ( Roc ky Mtn. Herb. 2390). The 


fungus produces linear brown or gray lesions with brown borders, 


~ 


or in later saprophytic activity the entire lesion may be gray or 
] 


| black and with indefinite borders In collection 2447, the 


ul 
brown-bordered Jesion is surrounded by green tissue and is evi 
dently the result of parasitic invasion of the living leaf. These 


lesions were ] tx 0.4 ] mm diam with fawn-col red centers 





ha were blac k, flattened bose 


gle 
the apex ; 60-100 » 


ate 


on the deseription 


SPORA MUHLENBERGIAE Sprague and Solheim on Muhlen 
Onica \ iscy Was Tece ithy le scribed (5 \n illustra 
nospores is included at this time iG. 1G 


| | 
rA OWENSIL Sprague was originally found or 


along the seacoast in ¢ reygor 


maternal 


20,510). on a very diffe it host. Panicum capt 


identale Rydb The obscure lesions on the basal and 


leaves are yray to brow! lhe pycnidia 4 ll and 


1 


? 


mtamnimng bacillar shaped spores, 3-4 x i ; which 
n agglutinated masses his material is « ict from 


panici kk. Young and P. sorghina Sac« 


SPERMOSPORA SUBULATA (Sprague) Sprague ts associated witl 


hight buff, elliptical red-bordered spot on 7risetum spicatum (1 


by G. W. Fischer in high country at logan Pass, 

"ark, Mont. (A. S. 20,501 This is a new host 

the fungus. Fischer also collected. the same fungus o1 

us wulgaris ( Hook Shear in a devil's club thicket at \va 
lake in Glacier Nat'l Park, Mont. (A. S. 20,503). The 
blasted areas on living leay \ fungus whicl 

lettermanu \Niasey near Cameron Lake, Watertor 


1s also assigned to cul ulata (A s 20.506. 


\\ Fischer, 1949 
OSPORA BOUTELOUAI Chupp and Greene was collected 
writer and Jack Meiners along Buckhorn Cree k, Roose velt 
| For., Colo., in Aug. 1948, on Bouteloua gracilis (H. B. K 
new host The spores were light brown, otherwise the 
the Mingus described bv ¢ hupp and (sreene lhe narrow 
living leaves have ashy centers, while those on dead leaves 
vy urnformly dark because of the accumulation of conidio 


Part of this material was nt to Greene who forwarded 


1 
fade is Telated to (¢ api 
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OVULARIA PUSILLA (Ung.) Sace. and D. Sacc. causes a dark 
brown to sepia, elliptical spot on living leaves ot -d/opecurus a 
pinus J]. EF. Smith, near Hotel Many Glaciers, Glacier Nat'l Park 
Mont. The material was collected Aug. 8, 1949, by G. W. Fischet 
(A. S. 20,505 Except for a collection of Puccinia poae-sudetica 
(West.) Jorstd. from Colorado, this appears to be the only para 
sitic fungus reported on this unusual appearing alpine grass. 0 
pusilla was also collected on Agrostis oregonensis Vasey in Glaciet 
Nat'l Park by Fischer He also brought material of Elymus 
glaucus Buckl. from Koote nay Park, B. C., intected with ©. pusidla 
his seems to be the first report of the fungus from western Canada 


and the first report of it on the genus /:/ymits The spots were 


elliptical in shape and fawn colored 


pusilla also causes a tan leaf blight on the fhilitor 


leaves of .dgrostis humilis Vasey at Togwotee Pass in the Tetor 
Nat'l For., Wyo. (Sprague, Fischer, and Meiers This appears 
to be the first report ot a parasitic fungus on this tutted alpine bent 


uch more common on western grasses than 1s get 


he spores are so tew In most water mounts that 


the fungus is frequently overlooked unless one is familar with the 
- | 


ly ' ; ; 1, } leat 
ewtistening tutts of conmdrpophores undel 


1] 
i ~ ' 


symptoms or notes the smal 

a binocular (x 45 
REHYNCHOSPORIUM ORTHOSPORUM ald ll wa collected on 
lgropyron subsecundum by Alvin Law and Verne Comstock 

Bountiful Cat . Utah, July 13, 1949 Phe 

were extremely variable in size and shape 


tendency towards formation ot ol 


jiquely hooked apices 
Hquel | 


secalis. Some he spores were straight and typical tor A 


~ 


sporun averaging lt. K 34+ ther spores were ci psular 
shaped ind so aberrant as to have little resemblance to the others 
Some were distinctly swollen and others Indian-club-shaped. The 
capsular forms averaged about 7 * 4.2». These spores were borne 
in straw colored, elongate sheath spots with reddish brown borders 


They resemble sharp eyespot ( Rhizoctonia solan Kuehn) or straw 


breaker evespot ( ¢ ercosporella herpotru hoids § } ron on wheat 
j 


It is likely thi i above-mentioned Rhynchosporium is not an 


undescribed but an aberrant form of FP. orthosporun 
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been favorable to the 


j 
nonosportum 


been 
but this 
| ypical 
rum 


secundum 


elevation of 11,316 


l? 


and Si 


SCCAiIS Was 


\\ 
WWatertor 


spores are detinitely nterini 
}? ly ] it oned 
/ secaits, Dut it Was assigned 


bec aus¢ 


ir at least some of them, tended to be obliquely hooked 


» collected on Phalaris near Leaven 


wortl . \\ ash 


STAGONOSPORA ( Desm S 


acc. occurs in brow! 


on leaves oft / onus mollts lrin.. collected by \usti 
m Neptune Beach (Puget Sound), Whatcom Co., Wash 
20,539 Chis fungus was coll d on the same host 
with spores 5 The material fro 


| iti 


gIVes indications of para 
ospores which are narrow 


represent the same orgat 
(oheen’s specimen had sunken light brown pycnidia with the 
f each pyenidium protruding, os spores yellow, guttu 
vlindric, sometimes con 23-3 


septa, 3-H 


minent purplish brow: 


am (Pursh) Seribt 


ort | nae rw co «l Wash 
Meiners [he 


spores were 


? 


is typical for the summer 
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circular to elongate, buff or fawn colored, sometimes vague spots, 
surrounded by brown tissue. The golden brown pycnidia have 
cylindrical hyaline or faintly greenish l-septate spores, 17-20 
2.4 3 + This appears to be the same species as \\ B Cooke 
collected on Melica californica Scribn. on Mt. Shasta, Calif. (9) 
5. nodorum was collected on Stipa viridula Trin. at Gunnison, 
The spores were 14-23 * 2.2-2.8 », mostly Ascochyta-like 

but somewhat more mature and 3-septate. It is difficult to segre 
gate S. nodorum trom immature material of S. avenae. On the 
basis of spore size, we must call these S. nodorum 

SCOLECOTRICHUM GRAMINIS Fckl. on Glyceria leptostachya 
Bucekl.., collected near Rochester, Wash (A. S 21,622), repre 
sents the first report of a parasitic fungus on this comparatively 
rare grass 

HELMINTHOSPORII M picTyoipEs Drechs! was collected on Fes 
tuca pacifica Piper near Colfax, Wash. (A. S. 20,518). Hl. dt 
tyotdes is not common in the west, even on /. elatior. The collec 
tion on F. pacifica represents the only known specimen of H 
dictyoides on an annual species of fescue 

STAGONOSPORA AGROSTIDIS f. ANGUSTA Sprague was found min 
gled with rust pustules of Puccinia scaber (EN. and Ev.) Barth 
on leaves of Stipa robusta Scribn. near Stout, Colo. (A. S. 20,521) 
The spores were the same as in the type originally described on 
Stipa viridula 

SEPTORIA GLYCERICOLA Sprague was found in faded spots on 
Glyceria grandis S. Wats. near Lolo, Mont. (A. S. 20,524). The 
pyenidia were black, thick-walled, small (60-100 ,). The spores 
were also small, 15-24 « 1.6-1.9 », 0-1-septate, filiform clavulate 
This material compares with a collection on G. grandis from Bis 
marck, N. Dak. (8), which had summer spores, 10-15 * 1.3-1.6 
These are believed to be summer phases ot S gl ye ericola 

SEPTORIA ANDROPOGONIS J. J. Davis occurs on Stipa robusta 


Scribn. near Stout, Colo. (A. S. 20,528) The spores appear 


immature, ]-septate, blunt at the base, pomted at the apex, 28-40 


2.6-3.5 4. We have found S. andropogonis f{. sporobolicola 
with spores 40-73 * 2.4-3.4 », on Stipa comata Trin. and Rupr 


at Mandan, N. Dak. (7). We have since found the same fungus 


ain several states The material on Stipa robusta 


, 


on Stipa wiridu 
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ter, proportionately stouter spore < than spore 


11 
) 


other vise comparable Som he spores are il] formed 


cell empty, oF the spores are distorted or twisted at the 


‘ il 
The pyenidia are deep seated and occur in dull gray-brown 
The specimen on 5S. robusta possesses spores which are 
somewhat intermediate in size between S. andropogonis and 
cola The entire series ot collections available on COa©@rst 
grasses now indicates that S. andropogonis and its 
are not segregated by sharp boundaries. Ot course, 
the extremely short S. andropo 


wrqnhastri (sreene and Sprague, 


HOSPORIT 
i cree ping tort 


near Worley, 


Dana, B. F 


Diedicke, H 
Sphaeropsideae, Mel 
Gonzalez-Fragoso, R. 


}. Petrak, F. 
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STUDIES IN THE LOWER CHYTRIDIALES. 
II. ENDO-OPERCULATION AND SEXU- 
ALITY IN THE GENUS DIPLO- 
PHLYCTIS 


It is nost imevitable that in any extensive investigation 


(Haskins and Weston, 1950) of a group of organisms as di 


verse and as little known as are the lower Chytridiales, new 


and interesting things will be encountered his was especially 
‘ , 4 
true in studies made on the Diplophlyctis-Nephrochytrium group 


of chytrid (m the basis of operculation, Sparrow (1943) has 


rather widely separated the inoperculate genus Diplophlyctis trom 


; the operculate genus Nephrochytriun hese two genera are alike 
ES In) tial WAVS, ind henee COMmTUsION has ariset with the cde scription 
4 of chytrids similar in more re spe ts to Diplophi volts than to Veph 
4 ; 
; rochytrium, yet assigned to the latter genus because ot the pres 
ence of “endo-opercula” ( Karling, 1944). Investigations described 
in the present series of studies have revealed that there exist forms 
| } ee a ad tea 
that may be either moperculate or endo-operculat 
Hash ie 1939 mention ed i spec Ss ol Diplophiyctis which Was 
considerably coarser and larger than Diplophiyctis intestina 
(Schenk) Schroeter This new species followed closely mucl 
of Karling’s (1928, 1930, 1936) developmental description for D 
This paper covers a portion of a dissertation presented in partial fulfilment 
. hy at Harvard 


the requirements for the degree of Doctor of Philosop 


University in 1948 


Present address: National Research Council, Prairie Regional Labora 
tory, Saskatoon, Saskatchewan, Canada 
Sincerest thanks are expressed to Professor Wim. H. Weston, of Harvard 
University, under whose kind and inspiring guidance these researches were 
carried out, to Dr. B. Boivin, Ottawa, for the Latin diagnosis and 





Edmund Niles Huyck Preserve Inc., Rensselaerville, New York, for 


and « ecting facilities during the summer of 1947 
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intestina particularly in regard to variation in shape of zoospo 
rangia, size of zoospores, and morphology and germination of the 


resting structures. Further studies of this /):p/ophlyctis m con 


nection with the present work have yielded add:tional imtormation, 


for in addition to its larger size, the organism differs somewhat in 


endo 


thallus development, in the occasional presence of so-called 
opercula,” and the presence of sexually-formed resting spores 


\s for size, the spherical sporangia extend up to over 170 » in 


diameter, though the dimension in one direction may exceed this 
in irregular zoosporangia. The thallus appears very coarse when 
compared with the delicate thallus ot J). intestina growing in 


Nitella internodes. The exit tubes, one or several, may be very 


short and broad, with reflexed rims, or may be long and narrow, 


extending up to 150, from the main body of the zousporangium 


In the development of the thallus there is a deviation from the 


sequence of events described by Karling (1930) for 1). intestina 


and later confirmed by Sparrow (1936). \ccording to their ob 
servations, the apophysis is laid down after the rudiment of the 
In Nephrochytrium the sporangium forms 


sporangium is formed 
In the present species, 


as a bud from the wall of the apophysis 
the sequence is as follows: at the end of a branch (usually a short 
a germ tube from the encysted zoospore, a tiny 


The distal part 


lateral one) of 
more or less dumb-bell-shaped swelling appears 
of this swelling enlarges more rapidly than the proximal part (FIG 
while the 


2-4) 


1), and becomes the rudiment of the zoosporangium, 
proximal swelling enlarges to become the apophysis (FIGs 
The apophysis, then, appears at the same time as the sporangium 
The connection or isthmus between the apophysis and the sporan 
gium 1s always broad and has not been observed to be narrow as 
with J). intestina or with the species of Vephrochytrium 

The presence of so-called “endo-opercula” in this group has 
created considerable taxonomic uncertainty, similar to that to be 
described in a later paper of this series, for the Rhizophlyctis-etc 
Group. Nephrochytrium stellatum Couch (Couch, 1938) dehisces 
“. . . always with a distinct cap,” as does Nephrochytrium auran 
tum Whiffen (Whiffen, 1941). In D. intestina and Diplophlyctis 


laevis Sparrow the dehiscence is inoperculate. On the basis of the 
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presence of variously located “endo-opercula,” Karling (1944) has 
placed Nephrochytrium amasonensis Karling in the genus Nephro 
chytrium, at the same time emphasizing its great similarity to the 
genus Jiplophlyctis. Our species, in rapidly growing cultures, 
dehisces in a normal inoperculate manner and occasionally after 
extrusion of a gelatinous plug (F1G. 7), but in older stagnating 
cultures, after the deliquescence ot the gelatinous tip ot the exit 
tube has occurred, the membrane between the protoplasmic content 
of the sporangium and the external medium thickens (F1G. 5) 
This membrane may thicken so as to form an endo-operculum-like 
structure (FIG. 8), which at subsequent dehiscence of the sporan 
gium may merely rupture (FIG. 6) or may be forced out as a cap 
as described for \. amazonensis (Karling, 1944) 

\ study of the formation of the resting spores of the present 
strain yielded interesting and important information. The size of 
the resting structure (16-23 ») was found to be remarkably uni 
form, even when the organism was grown on media on which the 
vegetative thallus size varied greatly. This observation prompted 
a careful search for evidence of sexuality. This was soon found, 
but the sexuality was ot a rather different type from that for which 
Sparrow (1936) had already presented evidence 

Though apparently normal resting spores were often found re 
mote from other fungi on a piece of substrate, the majority were 
observed to be in groups of 2 to over 30 individuals. Examina 
tion of the smaller and more spread-out groups revealed the pres 
ence of small, thin-walled thalli which appeared to contain only the 
emptied cysts of zoospores that had encysted in situ. From these 
cysts fine rhizoid-like germination tubes extended through the spo 


rangial wall into the surrounding medium, where many o 


were in open connection with the rhizoidal systems of fully 


| resting spores (FIGS. ¥ 10) 


Oper 


When the group illustrated in figure 10 was first observed, the 


resting spore on the extreme left was hyaline, small, and obviously 
undeveloped with a thin, but faintly spiny wall \ll of the cysts 
within what we may call the “male” thallus, were empty with the 
exception of the one which was connected with the above-mentioned 


rudimentary resting spore. The contents of this cyst in a tew 
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hours had entered the connecting tube where the large refractive 
globule caused a local distension of the tube. This globule was 
observed to move slowly along the tube towards the resting struc- 
ture and within. about an hour had entered its apophysis. Obser 
vation had to be discontinued, but by the following day the globule 
was no longer in the apophiysis, and the resting spore had become 
a brown, thick-walled, spiny resting structure. The material at 
this point was killed and fixed. Cytological studies of this phe 
nomenon will be undertaken to provide supporting evidence that 
a sexual fusion has actually occurred 

The rhizoidal connections of the cysts within the thin-walled 
“male” thalli to the resting spores have been observed many times 
Single normal resting sporés have been found remote from all other 
thalli, and these have germinated normally, functioning as pro 
sporangia to produce single sessile, thin-walled zoosporangia. This 
indicates that resting spores may also be formed asexually. Sup 
porting the foregoing evidence for the presence of sexuality in this 
new species, are “male” thalli with contents in the cysts, but in 
connection with no other thalli—these have not been observed to 
develop further other than to produce the rhizoidal germination 
tubes (Fics. 9-10) In addition to these isolated “male” thalli, 
are found isolated, small, hyaline, thin-walled, minutely-spiny, un 
developed resting spores, that also have never been observed to 
develop further presumably because rhizoidal outgrowths from the 
“male” thalli failed to reach them 

Because of the coarseness and larger size of the thalli, the man 


ner of development of the thallus, the broad isthmus between the 


apophysis and the sporangium, the inoperculate but occasionally 


“endo-operculate”’ nature of the sporangium, and the type of sexu 
ality, this organism is believed to be a species of Diplophlyctis other 
than J). intestina (Schenk) Schroeter and /). /aevis Sparrow, and 
therefore is considered new. It is characterized by its relative 
coarseness and its hitherto undescribed type of sexuality, and is 


accordingly named Diplophlyctis sexualis 


Diplophlyctis sexualis n. sp 


Zoosporangiis plerumque intramatricalibus, laevibus, hyalinis, globosis vel 
variatim formatis, 50-170 4 lubulis exeuntibus 1-5, brevibus rarius elonga 
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tis, 10-1504, obturaculo gelatinoso, interdum cum endooperculis. Zoosporis 
5-46 #, cum globulo uno refractivo, 2-44. Vesiculo 


globosis vel subglobosis, 
oriente uno atque 


subsporangiali cum zoosporangio in isthmo amplo jugat 
eodem tempore quam sporangio. Rhizoidibus robustis. Sporis perdurantibus 
globosis, 16-234, membrana crassa echinulataque, sexualiter vel asexualite: 

\planogametibus masculis encystantibus in situ, Le., in game 


onentibus 
Sporis perdurantibus pros] 


tangio, copulatio per rhizoidales anastomosas 


vice imi germinatione fungentibus ut surgat per poram exiguum Zoo 


rangio 
sporangium extramatricale evanescens 


Asexual thallus monocentric, usually intramatrical, consisting of 


i sporangium or resting spore subtended by an apophysis from 


which arises a somewhat coarse, branched rhizoidal system. Spo 
rangia hyaline, smooth, spherical, 50-170 » in diameter, or vari 
ously shaped, walls not staining with zinc chloroiodide. Exit tubes 
one to several, short and broad, or occasionally very long up to 
150 ys Dehiscence by deliquescence of tips of exit tubes or by tip 
of tube softening to form an evanescent gelatinous plug beneath 
which an “endo-operculum” may or may not develop kendo 


opercula, when formed, shallow saucer-shaped, to cone-shaped with 
Zoospores spherical to sub spherical, 5—6O pin diameter 


large, prominent, highly refractive globule and a 
nless immediately 


long spine 


each with single, 
30-40 » flagellum, remaining temporarily motio 
\pophysis spherical or 


iltet discharge, intermittently amoeboid 
shaped, jyomed to sporangium by a wide isthmus. Spo 
| apophysis originating at the same time at the end of 


Tang ana 
lly short branch of the germination tube from the encysted 


ustial 


variously 


if} 
Zoospore Khizoidal system usually arising from basal half of 
apophysis, stout, extensive, and much branched. Resting spores 
spherical 16—23 » in diameter; contents coarsely globular ; wall 
thick, lavered, dark brown, densely spiny, spines short and stout 


Oniv alter se xual fusior 


to long and hair-like: formed asexu: 


thalli as for resting spores and remaining abortive unless 


Male thalli consisting of a gametangium, apophysis an 


sparsely-branched rhizoidal svysten (sametangiun 
walled containing } tO Many gametes (sametes e1 
situ: producing fine sparsely-branched rhizoid 


1.1 
iiKe get 
penetrate gametangium wall to anastomos« 


thallus, through 


to enter 


ingia in gern 


zoosporang1um 
oO 


egetable debris, 
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UREDINALES OF CONTINENTAL CHINA 
COLLECTED BY S. Y. CHEO. I' 


Grorce B. CuMMINS 


(with 10 FIGURES) 


The rusts reported in this paper were collected in cooperation 
between the Farlow Herbarium of Harvard University and the 
University of Nanking. All specimens are deposited in the Arthur 
Herbarium, Purdue University, and the Farlow Herbarium. Spe 
cies preceded by an asterisk have not been recorded previously 
from continental China, insofar as | have been able to ascertain. 

In general a conservative attitude has been adopted with respect 
to identifications ; consequently only a few species have been de 
scribed as new. This policy was followed because of the meager 
amount of Chinese material available for comparative study and 
because of uncertainty, in some cases, concerning the identity of 


the host material of Cheo’s collections. With respect to both 


specimens and literature [ have had the valuable assistance of Dr 


Lee Ling of the United Nations Food and Agricultural Organiza 
tions as well as access to the rust specimens in the Chinese National 
Herbarium, now deposited in the Mycological Collections of the 
United States Department of Agriculture 

PUCCINIASTRUM AGRIMONIAE (Diet.) Tranz. On Agrimonia 
sp.: Kwanost: Yung Hsien, Aug. 1933, (2588); Kweicuow 
Chiang K’ou Hsien, Sept. 1931, (387) 


PUCCINIASTRUM POTENTILLAE Kom. On Fragaria sp.: ANHWE! 


Ch’'ing Yang Hsien, Oct. 1932, (7755); Kianest: Sin Tsz Hsien, 


Sept. 1932, (1046) 


Cooperative investigations between the Purdue University Agricuitural 
Experiment Station and the Division of Mycology and Disease Survey 
Bureau of Plant Industry, Soils, and Agricultural Engineering, United States 


partment of Agriculture. Journal Paper Number 450, of the Purdu 


De 

University Agricultural Experiment Station. Contribution from the De 
partment of Botany and Plant Pathology rhe first paper, based on the 
Cheo collections and covering the species of Puccinia on the Lauraceae. was 


Torrey Bot. Club 76: 31-38. 1949 


ig 
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, 


Only uredia are present but they agree well with those of P 


potentillae, a rust previously recorded on Potentilla fragarioides 


lhe specimen consists of trifoliate leaves having the appearance o 
/ raqgarta but it 1s possible that the host wa spec 1és ot Pot nitilla 
*PUCCINIASTRUM HYDRANGEAE-PETIOLARIDIS Hirats, f On 


Hydrangea sp.: Kweicnow Chiang K’ou Hsien, Noy. 1931. 


(872) 
PUCCINIASTRUM CORIARIAE Diet On Coriavia sinica Mig 
Kweicnow: Tsunyi Hsien, Aug. 1931, (28/ On Cortaria sp 


KWanost: Ling Yuin Hsien, Mar. 1933, (1730) 
PUCCINIASTRUM TILIAE Miyabe. On Tilia tuan Szvsz K WEI 
7 


cnow ; Chiang K’ou Hsien, Sept. 1931, (521 


PUCCINIASTRUM CASTANEAE Diet. On ( astanea sp \NHW 


Ch'ng Yung Hsien, Oct. 1932, (1385 KWeEICHOW Psunvi 
Hsien, Aug. 1931, (272 

*MELAMPSORIDIUM CARPINI (Fuckel) Diet. On ( arpinus sp 
Kweicnow : Chiang K’ou Hsien. Sept. 1931, (606 

MELAMPSORA KUSANOI! Diet. On Hypericum patu I] 
Kweicnow : Chiang Kou Hsien, Sept 193] A87), Tsunvi Hsiet1 
July 1931, (750 On Hypericun p KWANGSI: Ling Yu 


Hsien, Mar., Apr. 1933, (1607, 1609, 1664. 1956 


MELAMPSORA EUPHORBIAE-DULCIS Otth. On Eupbhor a chrys 

ma mcophylla Levl.: Kweicuow: Chiang K’ou Hsien. Oct 
193] { 5 (on fiuphoy a pe ne Rupr KIANG Hs v 
Pzu Hsien, Sept. 1932, (7022 On kup a sp.: A 
Ching Yang Hsien, Nov. 1932 Pv] 

\] (PSORA EUPTIORBIAE ( Sc] ) (“4 on din rhia 
Kwa ng Yuin Hsie lune 1933 £4 Lo Cl C) 
1033 NZ] 

In Che S ( ect telia o f ] Lisl re res¢ 

itt only uredia of MW. euphorbia he tter deter: tion, « 
sequently, is open to question 

*\LELAMPSORA YEZOENSIS Mivabe & Matsumoto ()n Sa 


ngiflora Anders.: Kweicunow : Tsunvi Hsien, Aug. 1931, (26 


Chang K’ou Hsien. Sept. 1931, (370a 


' 7 ' 1.4 
material of j Ve ensis has been avaliabie tor compariso 
, ‘1 ' } 1 1 

la are epipl viious and subcuticular, with tel spores measut 


py, »? rc | ' 1 , 
Ing /-le X £5-5) » and with the apical wa 1 The ure 
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spores have walls 5-6, in thickness against 3-10 yp, as given i 
the description of the species. The thickness of the urediospore 
wall separates this rust from M. ribesti-viminalis Kleb. although 


the telia are apparently similar. The latter species develops aecia 


on Ribes while the aecial host of M7. yesoensis is Corydalts 


*Melampsora aleuritidis sp. nov 


“permagoniis et aeciis ignotis. Urediis hypophyllis, subepidermalibus 
sparsis vel aggregatis, plus minusve rotundatis, 0.2-0.5 mm. diam., flavidis, 
pulverulentis; paraphysibus plerumque capitatis, 12-19 * 40-554, membrana 
hyalina, 15-24 crassa; urediosporis late ellipsoideis vel obovatis, 14-18 
18.244; membrana hyalina, 2-2.5 4 crassa, moderate echinulata; poris germ 
obscuris. Telits (F1G. 1) hypophyllis, subepidermalibus, denseque aggregatis 
vel confluentibus, rotundatis, 0.1-0.4 mm. diam., aureo- vel castaneo-brunneis 


teliosporis oblongis vel prismaticis, 8-13 * 31-43 4; membranis ubique 1-1.5 4 


crassis, hyalinis vel pallide brunneis; statim gern 


On Aleurites sp.: Kweicnow: Fan Ching Shan, Chiang K’ou 
Hsien, Oct. 19, 1931, S. ¥. Cheo 730 (type!) 

This is the first species of Melampsora reported as parasitizing 
lleurttes and is interesting, in addition, because the teliospores 
germinate without a period of dormancy 

MELAMPSORA LARICI-EPITEA Kleb.? On Salix sp.: ANHWE! 
Yang Hsien, Nov. 1923, (1433, 1489, 1500, 1518, 1589) ; 
Kweicnow : Tsunyi Hsien, July 1931, (56), Chiang K’ou Hsien, 


Sept. 1931, (370) 


Ch’ 


iW 
a 


Most of these collections have both uredia and telia, the latte 
(riG. 5) subcuticular with long narrow spores (4-9 x 40-55 ») 
whose apical wall is not thickened 

While V/. larici-epitea was described as having subepidermal 
tela Matsumoto (Trans. Sapporo Nat. Hist. Soc. 6: 11 L915 
includes both subcuticular and subepidermal rusts. It is extremely 
doubtful if such a procedure is correct and, consequently, none of 
Cheo’s collection having telia (all except No. 370) probably repre 
sents this species. On the other hand agreement ts poor witl 


named subeuticular species because of the long, narrow, nor 


thickened telhospores 
Without adequate Asiatic Sa/tv rusts for comparison the colle 
tions are arbitrarily assigned to \/. Jarict-epitea, a rust recorded 


irring in China on three species ot Sa/ b 
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MELAMPSORA COLEOSPORIOIDES Diet. On Salix mesneyi Hance 
KiaNnGsi: Hsing Tsu Hsien, Sept. 1932, (1009) 

*CHNOOPSORA ITOANA Hirats. f. On O-valis sp.: Kweicuow 
Chiang K’ou Hsien, Sept. 1931, (474). 


*Phakopsora malloti sp. nov 


Spermogoniis et aectis ignotis. Ureditis hypephyllis, subepidermalibus 
minutis, 0.1-0.2 mm. diam., brunneis; peridiis hemisphaericis cum paraphysi 
bus apicalis praeditis, paraphysibus incurvatis, 13-18 latis et usque ad 404 
longis, membrana 1 #4, ad apicum 3-5 crassa; urediosporis subglobosis vel 
obovatis vel ellipsoideis, 16-20 (—22) (21-) 24-32 (-35) 4; membrana 1.54 
crassa, pallide flavida vel brunnea, minuteque echinulata; poris germ. obscuris 
sed 4 vel 5, equatorialibus. Teliis (Fic. 3) hypophy!'is subepiderm<libus 
sparsis vel aggregatis, atro-brunneis, rotundatis, 0.2-0.5 mm. diam. vel con 
fluentibus, ex sporis 2-6 irregulariter superpositis compositis; teliospor 
variabilis, cuboideis, oblongis, \ plus minusve fusoideis, 8-13 1330 « 


membrana aureo-brunnea, ubique 1-1.54 vei ad apicum usque ad 24 


On Mallotus sp.: Kwetcnow: Fan Ching Shan, Chiang K’ou 


Hsien, Oct. 26, 1931, S. Y. Cheo 786 (type! 

If one follows Hiratsuka’s treatment of the Japanese species of 
Phakopsora ( Bot. Mag 1OnVO 49: 781-788 1935). 2’. smeallots 
would belong in the section “hysopella, in which the uredia have 
incurved paraphyses and often also a basal peridium Phere is no 
presently named species which shoul’ cause contusion. fliratsuka 


(Bot. Mag. Tokyo 49: 25. 1935) has deseribed Pucciniastrum 


1 1 


malloti on M. japonicus trom Formosa uredia o1 
Through the courtesy of Dr. Ling I have seen some of this mat 
rial, collected by Hashioka, and find that the peridium has apically 
free units and brownish spores. It may prove to be synonymous 
with the species named here 

PHAKOPSORA FORMOSANA Syd. On Glochidion sp.: KWANGs! 
Ling Yuin Hsien, May 1933, (2097). 

Only the aecial stage is present and it appears to be identical 
with Jecidium innatum Syd. & Butl. P. innata Sawada is doubt 


less synonymouss 


*PHAKOPSORA FICI-ERECTI Ito & Otani (FIG. 2 On Ficus sp 
KIANGs!: Hsing Tzu Hsien, Sept. 1932, (96/ On Morus alba 
L.: Kiancsi: Sin Tsz Hsien, Sept. 1932, (1050). 


Recently, Tai (Farlowia 3:98. 1947) described P. hengshanen 
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sis on Ficus martini and Ff. heteromorpha trom Hunan Province 
This species has not been available for study but, from the descrip 
tion, it could well be synonymous with 7. fict-erecti. | have seen 
a rust on Ficus beecheyana from Formosa which appears to be the 
same as Cheo’s collections It has been determined by Sawada as 
P. nishidana but Hiratsuka (Mem. Tottori Agric. Coll. 7: 12 
1943: 7: 208 1944) assigns the Formosan material to P. fi 

erecti while recognizing 7’. nishidana as a separate species occut 
ring on /*. carica. He cites, as hosts of P. fici-erectt, '. beecheyana 
F. erecta, F. erecta var. sieboldii, F. formosana, and I’. vasculosa 
Neither Tai nor Hiratsuka cites \/orus alba as a host. A careful 
study, with adequate material, of these species would be desirable 
and should take into account the rust usually passing as Cerotelium 


fics (But Arth 


*Phakopsora cheoana sp. no\ 


permogoniis et aeciis ignotis. Urediis hypophyllis, subepidermalibus 
brunneis, usque ad 120 diam., paraphysibus periphericis, incurvatis, plus 
minusve capitatis, 8-12 30-454; membrana in partim ventralis l«, i 
partim dorsalis et apicalis 3-54 crassa. Urediosporis late ellipsoideis, 15-18 
>? ' 


22-26 #; membrana 1-1.54 crassa, minuteque echinulata, flavida vel hva 


lina; poris germ. obscuris. Teliis (Fic. 4) hypophyllis, subepidermalibus 
sparsis vel dense aggregatis, atro-brunneis, rotundatis, usque ad 2004 diam 
ve] plus minusve confluentibus, ex sporis 2 vel 3 superpositis compositis 
teliosporis oblongis vel plus minusve cubicis, 6-10 * 10-234; membrana 


aureis vel pallide brunneis, ubique 1.5 4 crassa 


On Cedrela sinensis Juss.: Kweicuow : Fan Ching Shan, Chiang 
K’ou Hsien, Oct. 27, 1931, S. ¥. Cheo 789 (type!). 
There has been no species of Phakopsora described as occurring 


on the family Meliaceae Since the uredia are old in this material 


and few spores are present it is possible that the description of the 


urediospores is not accurate 
*PHAKOPSORA MEIBOMIAE Arth. On Desmodium racemosum 


(Thunb.) DC.: Kwercnow: Chiang K’ou Hsien, Sept. 1931, 


PHAKOPSORA PACHYRHIZAE Svd. On Glycine sojae Benth 
Anuwer: Ch'ing Yang Hsien, Oct. 1932, (1224); KIanGst: Sin 
Tsz Hsien, Sept. 1932, (1084); Kwetcnow: Chiang K’ou Hsien, 


Sept. 1931, (256 On Glycine sp.: ANHWeI: Ching Yang Hsien, 
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Oct. 1932, (1231 KWANGSI: San Kiang Hsien, Sept. 1933, 
(2697). On Pueraria thunbergiana Benth.: KianGst: Sin Tsz 


Hsien, Sept. 1932, (1056); Kweicnow: Chiang K’ou Hsien, 


Sept. 1931, (368). On Shuteria sp.: Kwanest: San Kiang Hsien, 


Sept. 1933, (2763 

The rust on SAuteria is present as uredia and thus is only tenta 
tively referred to this species 

*PHAKOPSORA MELIOSMAE Kusano. On Meliosma oldhami 
Miq.: ANuwet: Ch’ing Yang Hsien, Oct. 1932, (1274). On 
Veliosma simplicifolia Roxb.: ANuwet: Ch’ing Yang Hsien, Oct 
1932, (1250). On Meliosma sp.: Kweicnow: Fan Ching Shan, 
Oct. 1931, (794) 

Thirumalachar and Kern (Mycologia 41: 288. 1949) have 
transferred this species to Angiopsora since they consider that the 
spores are catenulately pre duced. 

PHAKOPSORA ZIZYPHI-VULGARIS Diet. On Zisyphus jujuba Mill 
var. inermis (Bge.) Rehd.: Kwercnow : Chiang K’ou Hsien, Sept 
1931, (497). On Zisyphus satus Gaertn.: ANHWeEI: Ch’'ing 
Yang Hsien, Oct. 1932, (1347). On Zisyphus sp.: KWANGsi: 
Lo Ch’en, Oct. 1933, (2875). 

PHAKOPSORA AMPELOPsIDIS Diet. & Syd. On Ampelopsis sp 
Anuwet: Ch’ing Yang Hsien, Oct. 1932, (7363). On Vitis pen 
tagona Diels & Gigl.: Kwetcnow: Sze Hsien, Aug. 1931, (344), 
Chiang K’ou Hsien, Sept. 1931, (390, 506). On Vitis sp 
\nuwer: Ch’ing Yang Hsien, Oct. 1932, (1169, 1179, 1380); 
Kwanest: Yung Hsien, Oct. 1933, (2893). 

This rust has been recorded on Ampelopsis japonica, V itis 
betulifolia, and I’. vinifera in China. Both uredia and telia are 
present on most of the above collections. 

In 1935, Hiratsuka (Bot. Mag. Tokyo 49: 857) considered the 
common grape rust to be the same as the Phakopsora on Ampelop 
sis, thus reducing to synonymy lredo vitis Thuem. and _ telial 
names based on it. This is undoubtedly correct since all specimens 
seen with telia, including American material, seem identical 
Thirumalachar and Kern (Mycologia 41: 288. 1949) consider 
this species to be an Angiopsora and have, consequently, made the 


transfer 
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PHAKOPSORA PUNCTIFORMIS ( Barcel. & Diet.) Diet. On Galinm 
aparine L..: Kweicnow: Tsunyi Hsien, Aug. 1931, (799) 
PH AKOPSORA ARTEMISIAE Hirats. f. On Artemisia sp.: ANH 


Wi Ch'ing Yang Hsien, Oct. 1932, (1145, 1159): Kweicuow 


y 
Chiang K’ou Hsien, Sept. 1931, (584, 6173) On Aster sp 
ANHWeEI: Ch’mg Yang Hsien, Oct. 1932, (7255); KIANGs! 
Hsing Tzu Hsien, Sept. 1932, (1027) On Chrysanthemum sp 
ANuwer: Ching Yang Hsien, Oct. 1932, (7332) 

Another species, Phakopsora composttarum Miyake, occurs in 
China but 1s not represented in Cheo’s collections. Both species 


} 


are recognized by Hiratsuka (/. /’. artemisiae has mostly epi 


phyllous uredia, urediospores 24-36 p» long 


ih? 


and teliospores 19-33 pe 


long while in P. compositarum the uredia are hypophyllous, the 


urediospores 24-28 » long, but the teliospores 24-00 » in length 


Che latter species has not been available to me 


*Phakopsora incompleta (Syd.) comb. nov. (/uccinia incon 


pleta Syd. Annal. Mycol. 10: 261 1912 On Andropogon sp 
.WANGSI: Yung Hsien, Oct. 1933, (2904 On Eulalia sp 
Kwanost: Ta Tseh Tsuen, Aug. 1933, (2317, 2420 

This rust, originally described from India on /schaemum and 
subsequently reported for Formosa and the Philippines, apparently 
also occurs in Africa on .Indropogon and possibly Exotheca In 
addition to the African specimens I have seen two Indian colle 
tions, including the type. While the uredia and urediospores are 
essentially alike in all specimens the only telia that | have seen are 
in Cheo’s Nos. 2311 and 2904 Sydow reported seeing only two 
immature teliospores but gave no measurements nor did he men 


tron pedicels 


Since, trom specimens now ay ulable, it Is apparent that the 
rust is not a species of /uccimia, the species is transferred to Pha 

sora with the following description 

Uredia hypophyllous, scattered, minute, 0.1—-0.2 mm. diam., with 
abundant peripheral, incurved, hyaline or pale golden paraphyses, 
S-13 « 35-45 p, the outer (convex) wall 2-4, thick, the innet 
(concave) wall 1-1.5 thick; urediospores obovoid, ellipsoid, or 
broadly ellipsoid, 15-19 * 19-26 », wall pale brownish to nearly 


hvaline, finely and closely echinulate, 1—1.5 » thick, pores probably 


scattered, obscure Telia mostly hypophyvllous, minute, oval or 
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ellipsoid, 0.2-0.5 mm. long, chestnut-brown, subepidermal and in 
dehiscent, 1-3 spores in thickness ; teliospores irregularly arranged, 
variable, more or less oblong, 8-15 x 18-26 (—35) »; wall golden 


or pale brownish, uniformly 1—1.5 » thick, smooth 


CRONARTIUM QUERCUUM Miyabe. On Quercus sp.: KWANGSI 
San Kiang Hsien, Sept 3 - Kwercnow: Sze Nan 
Hsien, Aug. 1931, (357), Chiang K’ou Hsien, Sept. 1931, (009) 

CoLEOSPORIUM CLEMATIDIS Barcl. On Clematis grata Wall. var 


grandidentata Rehd. & Wils.: Kweicuow: Chiang K’ou Hsien, 


Sept. 1931, (403 On Clematis montana Buch.-Ham.: Awe 


cHow : Chiang K’ou Hsien, Sept. 1931, (6/6). On Clematis sp 
ANuwer: Ch’ing Yang Hsien, Nov. 1932, (1/541); KiIANGsi 
Hsing Tzu Hsien, Nov. 1932, (924); Kwanesi: San Kiang 
Hsien, Sept. 1933, (2769, 2809, 2861); Kweicnow : Chiang K’ou 


> 


Hsien, Sept. 1931, (408, 395, 535), Pungjen Hsien, Dec. 1931, 
(S971), Tsunyi Hsien, July 1931, (705, Jo] 

CoLEOSPORIUM EVODIAE Diet. On /:vodia meliaefolia Benth 
Kweicnow: Sze Nan Hsien, Aug. 1931, (347), Tsunyi Hsien, 
July 1931, (46 On Evodia officinalis Dod \nuwer: Ch’ing 
Yang Hsien, Oct. 1932, (179/). On Evodia sp \NHWEI 
Ch’ing Yang Hsien, Oct. 1932, (1286, 1382); Kwanest: Ling 
Yuin Hsien, Mar. 1933, (/644), Yung Hsien, Aug. 1933, (2205), 
Sze Nan Hsien, Aug. 1931, (347 


COLEOSPORIUM XANTHOXYLI Diet. & Syd On Zant) 


, 


ioxvylum 


sp.: Kweicuow : Chiang K’ou Hsien, Sept. 1931, (489 


*Coleosporium violae sp. no 


} 


Spermagoniis et aeciis ignotis. Urediis hypophyllis, subepidermalibus, 
flavidis, plus minusve pulverulentis, 0.1-0.5 mm. diam. ; urediosporis globoideis 
vel late ellipsoideis, 13-18 » 17-24; membrana verrucosa, hyaline, 1.5-2 4 
crassa; poris germ. obscuris Felis hypophyllis, sparsis, rotundatis, 0.1-0.4 
mm. diam. vel confluentibus, ceraceis, pallide aureis; teliosporis cylindraceis, 
utrinque rotundatis, 13-20 * 43-56; episporio hyalino, 1 # crasso, ad apicem 


8-15 et valde gelatinoso; statim germ. Basidiosporis non visis 
On Viola limprechtiana W. Becker: Kweicnow: Ling Feng 
Yah, Tsunyi Hsien, Aug. 11, 1931, S. Y. Cheo 28Y (type!) 


Species ot Coleosporium have not been collected on Violaceae 


previously 
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*Coleosporium cheoanum sp. nov 





Spermogoniis et aeciis ignotis. Urediis hypophyllis, subepidermalibus 
sparsis, flavidis, rotundatis, 0.1-0.4 mm. diam., pulverulentis, urediosporis 
late ellipsoideis vel globoideis, 14-18 * 16-21 4; membrana verrucosa, hyaline 
15-2 crassa; poris germ. obscuris. Teltis hypophyllis, subepidermalibus, 


rotundatis, 0.1-0.5 mm. diam., ceraceis, aureis; teliosporis cylindracets, utri 


que rotundatis, 13-19 x 32-52”; membrana hyalina, 1“ crassa, ad apicem 
+84, lamina gelatinosa inconspicue vel vix praedita; statim germ., basidi 


sporae 10-14 « 14-18 # 


On Coleus sp.: Kweicuow: Fan Ching Shan, Chiang K’ou 
| — — 
' 


Hsien, Sept. 21, 1931, S. ¥. Cheo 348 (type 


C. cheoanum differs from other species which parasitize the 


Labiatae because of the small urediospores and teliospores In 
addition the apical wall of the teliospores is unusually thin and 
shows little or no gelatinization 


*Coleosporium rubiicola sp. no 


Spermogoniis et aeciis ignotis. Urediis hypophyllis, sparsis, flavidis, rotur 
latis, O.S-1.0 mm. diam., pulverulentis; urediosporis late ellipsoideis vel 
blongo-ellipsoideis vel oblongis, 13-20 * 23-34 38) #; episporio hyalino 
verrucoso, 24 crasso; poris germ. obscuris. Teliis hypophyllis, subepider 
malibus, ceraceis, aureis, rotundatis, 0.3-1.0 mm. diam., sparsis; teliosporis 
cylindraceis, utrinque rotundatis vel deorsum attenuatis, 15-19 * 100-1254; 
episporio hyalino, 1 crasso, ad apicem gelatinoso 12-20 crasso; statim 
germ 

On Rubia cordifolia L.: Kweicnow : Fan Ching Shan, Tungjen 


Hsien, Nov. 6, 1931, S. ¥. Cheo 810 (type 
Of the species parasitizing Rubiaceae C. ru/ticola has the longest 


eee and te lhospore > rhe teliospore s are among the long 
est described in Coleosporitum. C. knoxiae Syd. has nearly as long 
teliospores, 65--100 », but the urediospores are smaller, 15 % 
17-~-25 ws I have been unable to find a previous report of a Coleo 
ortmm on the genus Rubia 

COLEOSPORIUM PLECTRANTHI Barcel Q)n Plectranthus racemo 


is Hemsl.: Kiancsit: Hsing Tzu Hsien, Sept. 1932, (S98). On 


Plectranthus sp Anuwer: Ch'ing Yang Hsien, Oct. 1932, 

(12! KwWANGsI: San Kiang Hsien, Sept. 1933, (2844 
COLEOSPORIUM PERILLAE Syd. On JMJosla chinensis Maxim 

Anuwer: Ch’ing Yang Hsien, Oct. 1932, (17180 On Mosla sp 


KIANGS Hsing Tzu Hsien, Sept. 1932, (928); KwericHow 
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Chiang K’ou Hsien, Sept. 1931, (494), Tsunyi Hsien, July, Aug 
1931, (4, 197). On Perilla ocymoides L.: ANuwet: Ching Yang 
Hsien, Oct. 1932, (1711); Kianes1: Hsing Tzu Hsien, Sept. 1932, 
(896). On Perilla sp.: Kiancst: Sin Tsz Hsien, Sept. 1932, 
(1039); Kwanest: Yung Hsien, Aug., Oct., 1933, (2526, 2887) ; 
Kweicuow: Tsunyi Hsien, July 1931, (727), Sze Nan Hsien, 
Aug. 1931, (2306) 

COLEOSPORIUM PAEDERIAE Diet. On Paederia sp.: KWANGs! 
San Kiang Hsien, Sept. 1933, (2806); Kweicnow: Sungtao 
Hsien, Nov. 1931, (875 

COLEOSPORIUM CAMPANULAE Le On Adenophora sp.: Wi 
ANGSI: Sin Tze Hsien, Sept. 1932, (J/044). On Platycodon sp 
Kweicnow: Fan Ching Shan, Sept. 1931, (355). On Lobelia 
pyramidalis WWall.: KiANGs1: Sin Tsz Hsien, Sept. 1932, (7058) 
On Lobelia sp.: Kwanest: San Kiang Hsien, Sept. 1933, 


H 


(2728); Kweicuow: Chiang N’ou Hsien, Sept. 1931, (457) 

COLEOSPORIUM ASTERUM (Diet.) Syd. On Aster sp.: ANHWE! 
Ch'ing Yang Hsien, Oct., Nov., 1932, (7252, 1441, 1542, 1552); 
KIanGcst: Hsing Tzu Hsien, Sept. 1932, (17029); Kwanest: Ling 
Yuin Hsien, June 1933, (2290), San Kiang Hsien, Sept. 1933, 
(2821); Kweicnow: Chiang K’ou Hsien, Sept. 1931, (549), 
Tsungi Hsien, July, Aug. 1931, (79, 322) 

COLEOSPORIUM CARPESIIT Sace. On Carpesium sp.: ANUWEI 


Ch'ing Yang Hsien, Oct. 1932, (7727); Kiancsi: Hsing Tzu 


Hsien, Sept. 1932, (900) ; Kwanast: Ling Yuin Hsien, June 1933, 
(2211), Yung Hsien, Oct. 1933, (2897). 
*COLEOSPORIUM ELEPHANTOPODIS Thuem. On Elephantopus 
sp.: Kwanost: San Kiang Hsien, Sept. 1933, (2860). 
CoLeosPpoRIUM EUPATORIL Arth. On Eupatortum lindleyanum 


DC.: Anuwet: Ching Yang Hsien, Oct. 1932, (1240). On 
Eupatorium sp.: KWANGst: San Kiang Hsien, Sept. 19335, (2696) ; 
Kweicnow : Chiang K’ou Hsien, Sept. 1931, (362, 397 ) 

COLEOSPORIUM SAUSSUREAE Thuem. On Saussurea sp.: ANH 
weEI: Ch’ing Yang Hsien, Oct. 1932, (1217); Kwanest: San 
Kiang Hsien, Sept. 1933, (2778); Kweicnow: Tsunyi Hsien, 
July, Aug. 1931, (29, 228) 

*COLEOSPORIU M sp. On Siegesheckia orientalis L.: KwWEICHOW 


Tsunyi Hsien, July 1931, (34) 





id 
} 
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[ find no record of a species Coleosporium parasitizing Steges 


kia, a genus of the tribe Heliantheae. Only uredia are present 


Pech 

(OLEOSPORIUM BLETIAE Diet On Anthogonum sp KWEI 
cnow: Tsunyi Hsien, Aug. 1931, (247) 

PUCCINIOSTELE MANDSCHURICA Dhet On {stilbe chines 


Franch. & Sav.: KwWanGst: San Kiang Hsien, Sept 
| 


D. nor (C eroteiun 


*Pucciniostele hashiokai ( Hirats. f.) com 
f., Jour. Jap. Bot. 13: 248. 1937; Pucciniostel 
703. 1942) (FIGS 


hashiokai Hirats 
ampelopsidis Sawada, Formosan Agr. Rey. 38 
6,7). On Ampelopsis sp.: Kweicnow : Chiang K’ou Hsien, Sept 


1931, (574); Kwanest: Yung Hsien, Oct. 1933, (2939 


Through the courtesy of Y. Hashioka | was able to examine a 


Formosan specimen collected on Ampelopsis cantoniensis Planch 


at Rengechi, Prov. Taichu, Nov. 3, 1932, by Hashioka The type 


is Hashioka No. 218, collected at Gojyo, but both were cited in 


Hiratsuka’s original description. The type of Pucciniostele am 


pelopsidis was furnished, together with a translation of Sawada’s 
description, by Dr lee Ling Sawada’s specimen Was collected 


it Urat on the same host It is probable that the host of Cheo’ 


1! 


collections 1s also 4. cantoniensis and certainly the rust is the same 


it} ill ‘ olle ctions 


While Hiratsuka’s deseription is sufthcrently accurate it is obvious 
that the rust is not a species of Cerotelim since each cell of the 


te hosp re has two of three equatorially placed yerim pore s \\ hile 


more difhcult to observe this is apparently also true 


stele clarkiana (Barcl.) Diet. and P. mandschurica. In P. hashio 
at the outer wall of the spore is somewhat hygroscopic, especially 
over the gerin pores where it swells considerably FIG. 7 Phe 
spores do not adhere laterally and when mature give much the 


mpressiot ofa Phragmiditum spore mimnus its pedicel 
Phe uredia are phakopsoroid 1 character with peripheral, In 
curved, dorsally thickened, septate paraphyses. With only uredia 
nd 


present it would be difheult accurately to distinguish this rust and 


Pha hsora ampelopsidts Diet. & Svd While the two other Sp 

cre ol iccUu steli are cle S¢ ribed as la ku hy urecdia | have found 

evidence Philippine specimens of 7. clarkiana, that uredia occur 
that species. Primary stages are unknown for P. an hsid 
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*RAVENELIA ATRIDES Syd. On Grewia parviflora Bunge: Kt 
ANGSI: Hsing Tzu Hsien, Sept. 1932, (964 


This rust has not been recorded from China although it occurs 


nthe Philippines. Telia have been found only in Africa, however 
*RAVENELIA INDIGOFERAE Tranz. On /ndigofera sp.: KWANGs! 

Ling Yuin Hsien, June 1933, (2273). 

Only uredia are present, which makes the identification uncerta'n 

RAVENELIA JAPONICA Diet. & Syd. On Albizzia sp.: K1ANGs! 


Hsing Tzu Hsien, Sept. 1932, (929); Kwetcnow: Chiang K’ou 


Hsien, Sept. 1931, (475). 


H PILEOLARIA KLUGKISTIANA Diet. On Rhus punjabensis Stewart 
- . " vr , 
: var. nucipersica (L.) Schneid.: Kweicnow: Tsunyi Hsien, July 


1931, (127). On Rhus sp.: ANuwer: Ch’ing Yang Hsien, Oct 
1932, (1114); Kianest: Hsing Tzu Hsien, Sept. 1932, (1031 


Kweicnow : Chiang K’ou Hsien, Sept. 1931, (509) 


nts nctaicnsnsipaniies 


PILEOLARIA SHIRAIANA (Diet. & Syd Ito. On Rhus sp 
\nuwer: Ching Yang Hsien, Oct. 1932, (1105); Kianasi 


Hsing Tzu Hsien, Sept. 1932, (/025); Kwanest: Yung Hsien, 


2 AOS MRIS 


} : \ug. 1933, (2459), San Kiang Hsien, Sept. 1933, (2695, 281 
Kweicnow: Tsunyi Hsien, Aug. 1931, (260). 

These two species of Pileolaria, both previously recorded frot 

: China, are readily separable on the basis of either urediospores ot 

teliospores. In 7’. kingkistiana the teliospores are deep chestnut 

brown but not opaque, and the sculpturing consists of variously 

anastomosing ridges or warts which results in an irregularly and 


rather indistinctly reticulate pattern. The teliospores of P. shirat 


but 


ana while immature are smoky or almost olivaceous brown, but 


with maturity become so densely pigmented and opaque that the 


thickness of the wall cannot be observed Chere is no indication 
reticulation but the wall 1s uniformly verrucose with somewhat 
7 
conical warts 


\ 


; +} 
the 


‘either the number nor the location of the germ pores ol 


ureciospore s is given by the Sydows | Monogr Ured. 3: 145, 150 


1910) for either species. In P. kiugkistiana the pores are four, 


as stated by Tai (Nanking Jour. 2: 8 1932), and equatorial, 


rm 


Ps : 
while in 7’. shiraiana there are two indistinct pores adjacent to 


the hilum lhe wall in both species ts spirally adorned witl 
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widely spaced ridges, homogeneous in structure in [’. klugktstiana 


but beaded in P. shiraiana. Careful examination of the ridges of 
s 


the latter species reveals that the ridges are actually continuous but 


with internal differentiation which, because of unequal refraction, 
gives a beaded appearance 

TRANZSCHELIA PRUNI-SPINOSAE.( Pers.) Diet. On Prunus per 
sica (1..) Stokes: Kianest: Hsing Tzu Hsien, Sept. 1932, (904) 
KWwancs!i: Ling Yuin Hsien, May 1933, (2/02) On Prunus sp 
Kwanast: Ling Yuin Hsien, June 1933, (2289) 

*KUEHNEOLA CALLICARPAE Syd. On Callicarpa sp.: KWANGs! 
San Kiang Hsien, Sept. 1933, (2766) 

GERWASIA CHINENSIS ( Diet.) Hirats. f. On Rubus amplijolius 
Levl. & Van: Kweicuow: Chiang K’ou Hsien, Oct. 1931, (777), 
Tungjen Hsien, Dec. 1931, (8970). On Rubus setchuensis Wright 
Kweicuow: Tsunyi Hsien, July 1931, (35). On Rubus sp 
KwanGst: Ling Yuin Hsien, Mar., Apr. 1933, (7610, 1858, 1889 

This appears to be a common Asiatic species. It remains a 
question how closely it may be related to Gerwasia rubti Racib., 
described from Java. No one has succeeded in obtaining Raci 
borski’s type but recently Hiratsuka (Mem. Tottori Agric. Coll. 3 
26. 1943) has reduced the above name to synonymy with G. rubt 
which may well be correct. In this publication he does not include 
G. fasciculata Arth. & Cumm., although he had previously reduced 
it to svnonymy under G. chinensis Both species are supersto 
matal but G. fasciculata is paraphysate and doubtless a distinct 
species 

GERWASIA ROSAE Tat. On Rosa roxburghii Tratt.: Kweicuow 
Tsunyi Hsien, July 1931, (46). On Rosa sp.: ANuwet: Ch’'ing 
Yang Hsien, Oct 32, 384); Kwanest: Ling Yuin Hsien, 
Apr. 1933, (1949) 

Only uredia are present in these collections and since Tai (Far 
lowia 3: 103 1947) described only telia the identification is 
uncertain. The uredia, however, correspond closely in structure 
to the te lia desc ribed by lai The spores are produced at the apex 
of slender basal cells The sori are at first sup rstomatal but later 
rupture the epidermis, and may attain a diameter of 100 » or more 


Incurved, unilaterally thickened paraphyses, borne in the san 
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manner as the teliospores, are abundant. The paraphyses are one 


by ‘| al 


septate , a characteristic not mentioned 


If these collections are not related to Gerwasia one would ¢ xpect 
them to belong with an undescribed Auehneola. There is, in the 
Philippines, a species of A uwehneola, thus far erroneously referred 

j ; , } real ] } 1 
to / apontwca, which has uredinoid aecia whose spores ire similiar 
to the urediospore s ot Cheo’s collections Smaller, less abundant, 


non-septate, but otherwise similar paraphyses occur in these aecia 


| 


Telia are present in the three available specimens but no true uredia 


could be found Presumably the species 1s an opsts tvpe 


Since 
Kk’. japonica is microcyclhic the Philippine rust cannot be identical 


and since the Chinese specimens have uredia, smaller spores, and 
larger septate paraphvyses they cannot be identified with the Philip 


pine rust... A description of the uredia of the Chinese rust follows 

Uredia hypophy llous, usually closely grouped on brownish spots 
ibvious on the upper side of the leaf, or the distribution more 
diffuse, minute, usually less than 100 «4, subepidermal or merely 
superstomatal when first formed, yellowish in dry condition; pa 
raphyvses abundant, incurved, hyaline or nearly so, 1l-septate near 
the base, borne on basal cells with the urediospores, the wall 3-5 p 
thick on the convex side, 1» on the concave side; urediospores 
ovoid, obovoid, or ellipsoid, usually with three slightly protruding 
angles in the equatorial zone, 16-19 (—-21) x 21-26 (—29) yp; wall 
11.5 ~ thick, hyaline or pale yellowish, finely and closely echinu 
late, the pores obscure but probably 3, equatorial and located in 


the angle s 


HIAMASPORA ACUTISSIMA Syd. On Rubus setchuensis Wright 
Kweicnow: Sze Nan Hsien, Aug. 1931, (350 On Rubus sp 
Kiancst: Hsing Tzu Hsien, Sept. 1932, (957); Kwanesr: Ling . 
Yuin Hsien, Apr. 1933, (7847, 1947) ; Kweitcuow : Tsunyi Hsien, 
Aug. 1931, (145 

HAMASPORA BENGUETENSIS Syd On AKubus sp \NHWEI 
Ching Yang Hsien, Nov. 1932, (7/35 K WEICHOW Psunvi 
Hsien, Aug. 1931, (220) 

Telia are not present in either collection Since 77. benquetensis 
ind /7. rubt-steboldii (Kawagoe) Diet. differ mainly in teliospore 
norphology, identity of these collections is uncertain. //. hengui 


fensts has been reported from China but /7. rubt-steholdit has not 
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*HAMASPORA HASHIOKAI Hirats. f. On Rubus sp.: KWANGs! 
Ling Yuin Hsien, Apr. 1933, (1948) 

The most distinctive feature of this species is provided by the 
urediospores, which have a thickened apical wall. Reports of the 
occurrence of 1. /ongtssima (Thuem.) Koern. in China are prob 
ably erroneous and in part, at least, referable to H. hashiokai 
There is, in the Arthur Herbarium, a specimen on Rubus sp. from 
Sikiang (Teng 3294a) which is certainly H. hashiokai and in Tai’s 
“List” (Sci. Rept. Natl. Tsing Hua Univ. Ser. B. 2: 297-418 
1937) H. longissima is recorded on Rubus lambertianus, which is 
the host of 1. hashiokai 

HaMASPORA SINICA Tai & Cheo. On Rubus sp.: KWancsi 
Ling Yuin Hsien, Mar. 1933, (1762) (issued as H. acutissima 
Syd. in Reliq. Farlowianae No. 730), Apr. 1933, (1822, 1825) 

A portion of the type has been available for comparison. There 
is considerable chance of confusing /7. sinica, //7. tatwaniana Hirats 
f. & Hashioka, and H. acutissima since the number of septations 
and the degree of apical thickening of the teliospores vary consid 
erably. In addition, uredia have not been described for H. sinica 
and H. taiwaniana 

PHRAGMIDIUM POTENTILLAE ( Pers.) Karst. On Potentilla sp 
Ling Yuin Hsien, Mar. 1933, (1729) 

PHRAGMIDIUM GRISEUM Diet. On Rubus sp.: ANuwet: Ch'ing 
Yang Hsien, Oct., Nov. 1932, (1/123, 1466) 

The teliospores of this species (FIG. 8) are usually narrower than 
those of P. rubt-thunbergu (Fic. 9) and the apex abruptly nar 
rowed and umbonate, with the wall of the umbonate portion sub 
hyaline and thickened. Both species belong in the section Phrag 
motelium, which is frequently treated as a distinct genus. I am 


following Hiratsuka’s concept as presented in his treatment of the 


Japanese species of Phragmidium (Jour. Jap. Bot 7: 227-299 
1935) 


Observations of Cheo’s collections referable to the section Phragq 


motelium reveal a character which appears not to have been recog 
nized previously. There is a septum present which separates the 
pedicel proper from a basal portion which is of approximately the 


same diameter but thinner-walled Normally the basal portior 
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does not remain attached to the pedicel bi an be seen readily 


in carefully prepared mounts (FIG. 9 An examination of other 
available species indicates that the septate pedicel may be charac 
teristic of all species of the section 

PHRAGMIDIUM RUBI-THUNBERGII Kusano (FIG. 9). On Rubus 
thunbergu Sieb. & Zuce.: ANuwer: Ch’ing Yang Hsien, Oct. 
1932, (1261). On Rubus sp.: Kwetcnow: Tsunyi Hsien, July, 
Aug. 1931, (23 32, 206 

‘PHRAGMIDIUM NAMBUANUM Diet On Rubus sp.: Kwet 
cuow: Chiang K’ou Hsien, Oct. 1931, (658) 

PHRAGMIDIUM MUCRONATUM (Fr.) Schl 
cuow: Chiang K’ou Hsien, Oct 1931, (739). 

PHRAGMIDIUM ROSAE-DAHURICAE Miura. On Rosa sp 
wer: Ch'ing Yang Hsien, Oct. 1932, (7381, 1392 

No material of this species has been available for comparison but 
Cheo’s specimens agree well with Miura’s description. The 
spores (F1G. 10) are chestnut-brown but not opaque and the 

not blackish brown as in most species on roses 
LIUM PRUNI-PERSICAE (Hori) Tranz. On Prunus 

sica (L.) Stokes: ANuwer: Ch’'ing Yang Hsien, Oct 
(1/112); Kwetcuow: Chiang K’ou Hsien, Sept. 1931, (463) 
Prunus sp.: Kweicnow: Chiang K’ou Hsien, Sept. 1931, | 
\s pointed out by Butler and Bisby (Fungi of India, p. 72 


1931), Tai (Nanking Jour. 2: 172. 1932), and Tranzschel (Con 


spectus L'red. URSS, p 238 1939) the urediospores described 
Hori (Phytopath. 2: 144. 1912 


‘uccinia pruni-persicae by 
those of Tranzschelia pruni-spinosae and have no con 


with the tela Phe uredia of the species are pale brownish 


and have capitate paraphyses somewhat as in 7 ranzschelia, but the 
urediospores are pale brownish or yellowish, the wall is uniformly 


echinulate. and uniformly 1.5 « in thickness 


*MPARAVALIA ACHROA (Syd Arth. & C 


> 


Kweicnow: Sze Nan Hsien, Aug. 193 
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DESCRIPTION OF FIGURES 


Fic. 1, telium of Welampsora aleurttidis Cumm. on Aleurttis sp. (trom 
? 


type); 2, telium of Phakopsora fici-erecti Ito & Otani on Ficus sp. (from 
Cheo 961); 3, telium of Phakopsora malloti Cumm. on Mallotus sp. (from 
type); 4, telium of Phakopsora cheoana Cumm 


on Cedrela sinensis (from 
type); 5, telium of Melampsora larici-cpitea Kleb 


on Salix sp. (from Cheo 
1518) 


All photos are from unstained tree-hand sections S00 
] 


Fic. 6, unstained free-hand section of a telium of Pucciniostele hashiokat 


(H ;. f.) Cumm. on Ampelopsis sp. (from Cheo 2939), 7, a single telio 


spore of Pucciniostele hashiokai showing the outer wall swollen over the 
germ pores; &, teliospore of Phragmidium griseum Diet 
Cheo 1123) ; 9, teliospore of Phragmidium ruln-thunber 


sp (from Che 23 - 10, teliospores ot PI 
I I 


on Rubus sp. (from 
gu Kusano on Kubus 


trraguudium rosac-dahurtcae Miura 


m Rosa sp. (from Cheo 1381) x ROO 





NOTES AND BRIEF ARTICLES 


Musnrooms iN THem Natura Hasitats, by Alexander H 
Smit! lwo volumes: Vol. I, Text (I-XIV + 626 pp.) with 
eleven text-figures (line-drawings); Vol. II, Illustrations ( Stereo- 
photographs by Wilham B. Gruber) Published in 1949 by 


Sawvers, Inc., Portland, Oregon ( Price $26.50 ) 


This is a new and a successful approach to the study of mush 
rooms and their relatives. The work is distinguished by the fact 
that it combines natural-habitat color stereo-photographs with tech 
nical descriptions. It is clearjy an attempt to improve on the art of 
presenting to the public authentic and interesting information on 
the agarics and other fleshy forms in both the ascomycetes and 
basidiomycetes. The attainment of this goal is facilitated by the 
author's readable style. The volumes are not designed primarily 


for the specialist but rather for those ot less experience But the 


hook promises to assist in the identification of certain fleshy fungi, 


to stimulate an interest in them, and to help one gain a_ basi 
understanding of this engaging group ot organisms 

Volume I is text; volume II is really a plush-lined box contan 

ing a Sawver’s view-master and an album of 33 reels of color 

photographs, made in the field and woods \s for the text (Vol 

ibout two-thirds of its pages are devoted to the salient facts 

» each species included, embracing synonomy and a 

description, and a discussion of edibility, habit, habitat, 

Several keys to groups, genera, and species are 


section on agarics constitutes more than half the 


») many pages of fresh discussion bearing on the 


lecting, techniques for microscopic study, nomet 


‘ 
~ 


igv; some five pages of literature; a glossary 


md mycophi 
six hundred items; and an adequate index 

ists, especially agaricologists, will welcome the chapter 

aboratory Techniques and the Study of Microscopic 


798 
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Characters of Importance in the Classification of Fleshy Fungi,” 
In that section of some forty-five pages, Dr. Smith describes the 
use of chemical reagents, the nncroscopic characters otf agarics 
including his morphological grouping of spores, the technique of 
fruit-body study, and a good discussion of the “tissues,”—hy 
menium, gill trama, pileus, and stipe. The principal microscopx 
structures are illustrated by line-drawings in eleven text-figures 

\s the author has proceeded in his agaric studies over the last 
twenty years, he has met with hundreds of species and has felt the 
inadequacy of the prevailing methods and techniques for distin 
guishing species. Mere morphological descriptions of the gross 
features along with spore-dimensions have proved to him and us 
insufficient to separate certain species which are obviously distinct 
He has, in recent years, been willing, if not constrained, to extend 
inquiry turther into the details of microscopic structure of the 
pileus, stipe, hymenium, and gill trama in an effort to bring all 
usable characters into play for taxonomic purposes. He has also, 
in recent years, investigated and extended the use of chemical 
reagents in an attempt to discover the clincher in a taxonomic prob- 
lem. His experience in these matters shows up throughout the 
text, and is clearly suggestive of new approaches to a more satis- 
factory agaric taxonomy 

Thus, one is impressed with the new features of the two vol 
umes: the subject is treated in accordance with modern research 
methods and concepts ; and the illustrations are stereo-photographs 
in natural color (mostly excellent!) and habitat. Moreover, the 
descriptions in the text were drawn chiefly from the particular 
specimens illustrated ‘| he collections, of course, have been pre 
served, and are on deposit in the University of Michigan Her 
barium 

The author treats 230 species, the selection of which was deter 
mined by a number of considerations : those species common to the 
Northern United States and Southern California (the war cur 
tailed efforts to get photographs in the Southeast and in the Gulf 
States) ; special effort was made to include endemics ; representa 


tives of as many genera as possible are included; both edible and 


poisonous species are represented; and finally, no species is treated 


unless a suitable natural-habitat photograph could be secured 
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Wherever justified, in the opinion of the author, he breaks 

from conventional classification and nomenclature Thus, he uses 
NEROMPHALINA, based on Omphalia campanella Quelet; OMPHua 
LINA, including only the section Collybiariae of Omphalia; Cata 
rHELASMA, including species of Armillaria exhibiting bilateral gil 
trama and amyloid spores; CysTopERMA, embracing those species 
of Lepiota (and Armillaria) with a granulose covering of the 
pileus and lower portion of the stipe; LeUCOPAXILLUS, comprising 
certain species of Clitocybe, Tricholoma, and Pleurotus with amy 
loid spores; LyornyttuM, based on certain species of Collybta 
Vycena, Clitocybe, and Tricholoma which exhibit small bodies in 
the basidia or base of the sterigmata which stain very dark in 
ferric aceto-carmine ; ConocyBeE, species of Galera with a cellular 
to hymeniiorm cuticle of the pileus; Rozites, a Cortinarius with 
a rudimentary volva and a membranous partial veil; GsyMNOPILUS, 
“a logical aggregation of species formerly grouped in P’holtota 
Flammula, and Naucoria’; NAEMATOLOMA, fleshy species of /74 
pholoma; PseupocorRINuS, Coprinus-like agarics, the gills of which 
are non-deliquescent ; and also LACCARIA, V AGINATA, [LIMACELLA, 
RHODOPHYLLUS, and GALERINA The genus CANTHARELLUS 


placed i 


the family Cantharellaceae, along with Craterellus, Lepto 
tus, and -Irrhenia 

Phe author reports one new species, Cystoderma Gruberianum, 
on page 363 of the text; and one new variety, Lepiota Molybdites 
(G. Meyer ex Fr.) Sace. var. marginata, on page 429. Latin 


riptions are provided—to the joy ot several, and perhaps to 


the displeasure of the non-conformists 
Phe International Rules of Botanical Nomenclature (1930) are 


1, in order, as Smith says, to give validity and stability to 


tollowed a4 
naming 
Those who have followed the fortunes of the author of this 
hook will be pleased with this his most recent effort It is a novel 
two-volume publication, and precisely hits the intended mark. The 
indeed excellent, one which will prove unusually valuable 


know the mushrooms and other fungi.—L. R 
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Die Pitze, Grundzuge ihrer Entwicklungsgeschichte und Mor 
phologie by Dr. Ernst Gauman. Lehrbucher und Monographien aus 
dem Gebiete der Exakten Wissenschaften n. 19. E. Birkhauser 
& Cie. Elisabethen Strasse 15, Basel, Switzerland. Pp. 1-382 
440 figs. 1949 


\ll mycologists will welcome this revised treatment on the devel 


opmental history and morphology of the fungi by the noted Swiss 


mycologist. The text, in German, is distinguished by its clarity 
and preciseness of statement \ remarkable feature is that the 
author has treated his subject in 382 pages replete with illustra 
tions. The brevity of the treatment of many groups will probably 
be deplored by some specialists, but one seeking an over all treat 
ment of the fungi will appreciate the evenness of the treatment 
The devotion of a little over a page to the whole group of Fungi 
Imperfecti is in keeping with the author's thesis that when the fungi 
have all been arranged into a natural system there should be noth 
ing lett in the Imperfect. 

In Gatuman’s scheme of the evolution of the fungi, see p. 10, 
the Siphonales and Flagellatae are the two points of origin of the 
fungi. The line from the Siphonales leads to the Oomycetes where 
it ends. 

The Archimycetes, derived from the Flagellatae, are character 
ized by lacking a cell wall, living parasitically in the cells of the 
host, and by the thallus being holocarpic. They are considered to 
be an endpoint of development at a level below that of the Phyco 
mycetes 

The main line of development leads through the Chytridiales 
from the Flagellatae At the Chytridiales it divides into three 
branches, all of equal level. These are the Monoblepharidales, 
Blastocladiales, and Zygomycetes. These in addition to the Oomy 
cetes, constitute the group known as the Phycomycetes. All are 
characterized by a cell wall 

The Ascomycetes are derived from the Phycomycetes through 
the Zygomycetes. The two most primitive groups are the Taphri 
nales and I-endomycetales. The Taphrinales represent an endpoint 
of development whereas the Plectascales are derived through the 


Endomycetales and represent a higher level of development. From 
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the Plectascales numerous branches lead to the various well known 
orders of Ascomycetes, including the Clavicipitales. The Tu 
berales are derived from the Pezizales, and constitute the most 
highly developed group ot \scomycetes 

The Basidiomycetes are derived from the Ascomycetes from the 
vicinity of the Pezizales and Helotiales. The Gasteromycetes are 
lerived from the Corticiaceae in the Hymenomycetes. The Auricu 
lariales, Tremellales, Hymenomycetes and Gastromycetes are rep 
resented as of approximately com, arable levels of development with 
the Ustilaginales and Uredinales as the most advanced Basidio 
inycetes, and derived from the Auriculariales 

Whether one agrees with this scheme in its entirety or not, it 


must be admitted that the author has handled his material well and 


produced a well balanced treatise which will always be an excellent 


, 
‘ 


point of departure for a detailed discussion of individual orders and 


families ALEXANDER H. SMITH 


\ note from Dr. Bisby states that the third edit 


tionary of the Fungi” has been issued lhe price is three dollars 
($3.00). It can be obtained from the Imperial Mycological Insti 


tute, Kew, Surrey, England \. H. Smiti 


\ correction: In the article on “Pullularia,” p. 436, in lines 
S10, the letters A and B were reversed \ is the panel showing 


mold growth whereas B is clear of growtl IRNEST S. REYNOLDS 
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RESOLUTION CHART 
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100 MILLIMETERS 


INSTRUCTIONS Resolution is expressed in terms of the lines per millimeter recorded by a particular 
film under specified conditions. Numerals in chart indicate the number of lines per millimeter in adjacent 
“T-shaped” groupings. 

In microfilming, it is necessary to determine the reduction ratio and multiply the number of lines in the 
chart by this value to find the number of lines recorded by the film. As an aid in determining the reduction 
ratio, the line above is 100 millimeters in length. Measuring this line in the film image and dividing the length 
into 100 gives the reduction ratio. Example: the line is 20 mm. long in the film image, and 100/20 = 5. 

Examine “T-shaped” line groupings in the film with microscope, and note the number adjacent to finest 
lines recorded sharply and distinctly. Multiply this number by the reduction factor to obtain resolving power 
in lines per millimeter. Example: 7.9 group of lines is clearly recorded while lines in the 10.0 group are 
not distinctly separated. Reduction ratio is 5, and 7.9 x 5 — 39.5 lines per millimeter recorded satisfacto- 
rily. 10.0 x 5 = $0 lines per millimeter which are not recorded satisfactorily. Under the particular condi- 
tions, maximum resolution is between 39.5 and 50 lines per millimeter. 

Resolution, as measured on the film, is a test of the entire photographic system, including lens, exposure, 
processing, and other factors. These rarely utilize maximum resolution of the film. Vibrations during 
exposure, lack of critical focus, and exposures yielding very dense negatives are to be avoided. 
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